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ABSTRACT 


The purpose of this report is to provide largest yearly fastest-mile wind speed 
data corresponding to winds blowing from each octant at 37 airport stations in 
the United States. Four sets of data are presented. The first set consists of 
largest yearly fastest-mile wind speeds at 24 stations as extracted from original 
records. The second set consists of largest yearly fastest-mile wind speeds at 
13 stations as extracted from Local Climatological Data (LCD) summaries. The 
third and fourth sets consist of the data from the first and second sets reduced 
to a height of 10 m above ground. The report also provides information on 
possible differences between extreme data extracted from original records on 

the one hand and from LCD summaries on the other hand. Procedures for estimating 
extreme wind effects that take into account the directional characteristics of 
the extreme wind climate and of the aerodynamic behavior of the structure are 
briefly reviewed, and it is noted that additional research on sampling errors 

in the estimation of extreme wind effects appears to be warranted. 


Key words: aerodynamics; climatology; directionality; reliability; structural 
engineering; wind engineering; wind speeds. 
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1. INTRODUCTION 


It is widely recognized that, owing to both aerodynamic and climatological 
factors, wind direction can have an important effect on the design of wind- 
sensitive structures. For this reason, modern wind tunnel tests provide exten- 
sive information on the dependence of aerodynamic loads upon direction. How- 
ever, in current design practice this information is in many instances not 
integrated in a consistent manner with data concerning the extreme wind climate. 
This can lead to the estimation of design wind loads that, depending upon the 
extreme wind climate and the aerodynamic properties of the structure, can 
differ significantly for any given mean recurrence interval from the actual 


loads. 


In recent years various procedures for estimating design wind loads have been 
developed that take into account both aerodynamic and climatological directional 
effects. Procedures applicable to structures in hurricane-prone regions have 
been proposed by references 1 and 2. Procedures developed for structures in 
regions with well-behaved wind climates are described in references 3 to 6. 

The procedure of references 3 and 4 depends for the characterization of the 
extreme wind climate upon continuous wind velocity records (or similar types 

of records, e.g., wind velocities recorded at 1-hour or 3-hour intervals). The 
procedures of references 5 and 6 utilize records of largest yearly wind speeds 


for each of the eight (or sixteen) directions of the compass. 


It has been shown in reference 7 that continuous velocity records may reflect 
predominantly the presence of weak winds, such as, for example, morning breezes, 
which do not belong to the same family of meteorological phenomena as the strong 
winds of interest in structural design. For this reason, the use of such 
records may lead to systematically incorrect inferences concerning effects of 


strong winds. 


Records of largest yearly wind speeds provide a more dependable basis for such 
inferences. However, a major obstacle to the implementation of procedures that 
utilize such records is the absence of readily available directional extreme 

wind data. The main purpose of this report is to provide such data at a number 


of airport stations in the United States. 


The report consists of four sections and four appendices. Following this 
introduction, section 2 includes a brief review of recent research results 
reported in references 2, 5, and 6 concerning wind directionality effects in 
well-behaved wind climates and in hurricane-prone regions. Section 3 discusses 
the differences between directional extreme wind speed data as obtained at 
various stations from the original records on the one hand, and from Local 
Climatological Data (LCD) summaries issued by the National Climatic Data Center 
on the other hand. Section 4 describes the procedure used in this report for 


reducing the wind speed data to a common elevation. 


Appendix I includes directional extreme fastest-mile wind speed data obtained 
from the original records at 24 stations. Some of these data differ from 
those obtained from LCD summaries, for reasons explained in section 3. In 


those instances where such differences exist, the fastest-mile wind speed data 


obtained at 21 of these 24 stations from LCD summaries are also listed under 
the heading “Published Data." Appendix II includes directional extreme 
fastest-mile wind speed data at 13 stations, as obtained from LCD summaries 
only. The data listed in appendices I and II were recorded at a variety of 
elevations. For statistical analysis and structural design purposes it is 
necessary that the data be reduced to a common anemometer height. This is 
done, as shown in section 4, in appendices III and IV, which include extreme 
fastest-mile wind speed data reduced to a 10 m height for the stations listed 
in appendices I and II, respectively. Also included in appendices III and IV 
are sample statistics (sample mean, V, sample standard deviation, s(v), 

sample maximum, vpa,, and sample minimum, vyj,) of largest yearly fastest-mile 
speeds for winds blowing from each octant, and for largest yearly fastest-mile 
speeds for winds blowing from any direction. Such statistics are calculated 
for the entire period of record, as well as for the first and for the second 


half of the record. These three sets of statistics are presented in order to 


provide some insight into the dependence of the statistics upon the data sample, 


both in the case of winds blowing from each octant and in the case of winds 


blowing from any direction. 


eT i a 


| 2. WIND DIRECTIONALITY EFFECTS ON CLADDING AND STRUCTURAL LOADS 


In this section a brief review is presented of results reported in references 
2, 5, and 6. These results are applicable to cladding and structural members 
not subjected to resonant or aeroelastic effects under the assumption that 
the only random dependence of the loading upon time is that associated with 


wind loads. 
2-1 EXTREME WIND LOADS 


Let the direction-dependent loading be defined by the expression 


j a + 0 E Cla; 0, )v2(a ) OPlen) 


| Qla., 8 j 


where p = air density, E = exposure factor converting the square of speed va) 
recorded under standard micrometeorological conditions into the square of the 


| mean speed at reference elevation over the building site, and Cplaj 04) = aero- 


| dynamic coefficient corresponding to wind direction, O45» given that the angle 
| of orientation of the building is 6;. We assume for the time being that the 
I building has a specified orientation, i.e., that the angle 0; is fixed. 


Let the largest wind speeds blowing from the directions a5 during a specified 
period be denoted by vlaj)-« The largest wind load to which the member under 
consideration will be subjected during that period is: 


Q(8;) = 5p Emax [C(a;, 6, )v*(a5)] (2.1.2) 
J 


2-2 WELL-BEHAVED WIND CLIMATES 


Let now v(a;) represent the set of largest yearly wind speeds corresponding to 
the directions aj. Q(0;) is then the largest yearly wind load acting on the 


| 


Mi 


member to which Eq. 2.1.1 applies. In well-behaved wind climates, where sets 


of largest yearly wind speed data, v(aj), are available for a sufficient number 


| of consecutive years, largest yearly wind loads corresponding to these data can 


be calculated by Eq. 2.1.2. The requisite statistics of Q(6;) can be estimated 


ee ree 


from these calculated loads. The advantage of using this procedure is that it 
q does not require any explicit assumptions concerning the joint probability dis- 
tribution of wind speed and direction, for which no validated model is available 
to date. 


! In practice it is computationally convenient to estimate statistics of a variate 


Veg 64) which is proportional to [9¢@, )/o} 1/2 


and is referred to as the equiva- 
lent wind speed. The requisite information concerning Q(6;) can then be 


obtained from the statistics of veq(0;)- 


2-3 HURRICANE-PRONE REGIONS 


In hurricane-prone regions the design loads are influenced by winds associated 


with both hurricanes (tropical cyclones) and non-hurricane storms. Let the 


cumulative distribution functions fitted to the hurricane and the non-hurricane 
equivalent wind speeds, vy eq and vyH,eq» be denoted by Fylvpy,eq(9i) < vi 
and Fyn VNH, eq (94) < v], respectively. The probability distribution of the 


equivalent wind speeds is obtained from the relation 


ved 2) Cviii= Fal 


The reference period for the distributions of Eq. 2.3.1 is one year. However, 


Vieq(°a? < v] Fra! Yn eq 69x? < vl (ARS) 


the sample of hurricane equivalent wind speeds to which the distribution Fy 

is fitted are not yearly values. Rather, they are associated with hurricanes 
whose irregular occurrence is characterized by the mean rate of occurrence, 

ve The approach used in this case is the following [2]. A large number, nm, 
of hurricanes is generated by Monte Carlo simulation on the basis of climato- 
logical data pertaining to hurricane storms. The corresponding largest speeds, 
vlaj), corresponding to the directions, aj, are calculated for each of these 
hurricanes. These speeds are then used in Eq. 2.1-2. A number of largest 
hurricane-induced loads, Q,(6;), is thus obtained [k = 1, 2, e.. m, and 

81(04) < 69004) < ooo O9(6;,)]- It can be shown [8] that the mean 


recurrence interval of the load, Q,(0;), is 


we (2.362) 
-v(1 - _K_) 
l-e m-1 


2 
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The probability distribution and various statistics of vy eq cam then be 
obtained as needed. Hurricane wind speed data, v(aj), for m = 1,000 hurricanes 
generated as shown in reference 8 are recorded on tape for 56 stations along the 
Gulf and Atlantic coasts [9]. 


The sample of non-hurricane wind speeds from which the distribution of the 
equivalent speeds, VNH,eq> is estimated consists of the set of largest yearly 
non-hurricane wind speeds recorded for each octant over a sufficient number of 
consecutive years. In practice, data recorded at a station in a hurricane-prone 
region also include hurricane wind speeds--if hurricanes happen to have occurred 
at that station during the period of record. To estimate the distribution of 
VNH,eq the set of largest yearly wind speed data at that station must therefore, 
be corrected, i.e., the wind speeds associated with tropical cyclones must be 
excluded from the set (e.g., using information on the occurrence dates of trop- 
ical cyclones available in references 10 or 11) and replaced by largest yearly 
non-hurricane wind speeds (e.g., obtained from Local Climatological Data 
sheets). Note that appendices I through IV include data sets at the following 
stations in hurricane-prone regions: Corpus Christi, Texas; Jacksonville, 
Florida; and Cape Hatteras, North Carolina. Wind speeds associated with 
tropical cyclones, if any, were not replaced in these sets by largest yearly 


nonhurricane wind speeds. 


3. DIFFERENCES BETWEEN EXTREME DATA FROM ORIGINAL RECORDS AND FROM LCD 
SUMMARIES 


Local Climatological Data (LCD) monthly summaries include fastest-mile wind 
speed data* and the corresponding direction. On the date of this fastest-mile, 
another (lower and unpublished) value could have occurred from a different 
direction and actually exceeded the published annual extreme for that different 
direction. Since that value would not appear in the LCD summaries, it is 


referred to as a "hidden value". 


The 24 stations for which data are included in appendix I have been corrected 
for possible “hidden values” by examining the original records. “Hidden values” 
discovered as a result of this search are indicated by an asterisk adjacent to 
the date of occurrence of the wind speed and the corresponding published values 


are listed, for 21 of the 24 stations of appendix I. 


A comparison of the “hidden values” with the corresponding published values 
shows that in most cases the wind load statistics would be only modestly 
affected if the published values were used in the calculations. The reader 
can verify that in the case of such stations as, e.g., Great Falls, Montana; 
Portland, Oregon; and Tucson, Arizona, using the "hidden values" instead of 

the published values would result in differences in the design wind loads of 
the order of 1 percent. At some stations such differences are somewhat larger. 
Examples of relatively large differences, A, between “hidden” and published 


values are shown in table l. 


Table 1. Examples of “Hidden” Versus Published Values of Extreme Wind Speeds 


oa “Hidden” Value | Published Value 
Year | Direction (mph) [m/sec] (mph) [m/sec] 


A % 
Station 


Abilene, TX | 1960 48 [21] | 36 [16] | 25 


| 
~ Bismarck, ND| 1953 16 
Buffalo, NY 1952 27 
Omaha, NB 1950 23 
Omaha, NB 1953 26 
Omaha, NB 1957 26 
Tulsa, OK 1950 17 


* The fastest-mile wind speed is the speed averaged over an interval equal to 
the time required for the passage over the anemometer of a volume of air 
with a horizontal length of one mile. 


However, even at these stations the effect of such differences is small from a 
structural design viewpoint. This is the case because differences such as those 
listed in table 1 occur only for a small number of observations so that their 
effect upon the wind load statistics is strongly mitigated. The data of appen- 
dix I thus suggest that the use of extreme yearly directional wind speed data 
extracted from monthly Local Climatological Data summaries is acceptable not 
only tor preliminary design purposes but, in most cases, for final designs as 


well. 


4. REDUCTION OF WIND SPEED DATA TO A COMMON ELEVATION 


To ensure the micrometeorological homogeneity of the data at any given station, 
it is necessary to reduce all the wind speeds recorded at that station to a 


common elevation. The elevation chosen for this purpose is 10 m above ground. 


The mean wind profile near the ground in homogeneous terrain is given by the 


well-known logarithmic law, which may be written in the form: 


ln 


v(z) = 


v(10) (4.1) 
in 


N/E] NIN 
=) fo) 


° 


where z = height above ground and z, = roughness length, both expressed in 
meters. In open terrain, Zo may vary from, say, 0.03 mto 0.10 m. In this 


report the reduction of the data to a height of 10 m is based on the assumption 


Zo = 0.05 me It can be verified that the errors inherent in the assumption 
Zo = 0.05 m -- if in fact the values Zp = 0.03 m or Zp = 0.10 m were correct— 


are small (of the order of 1 percent or 2 percent). 


An approximation to Eq. 4.1 is given by the power law 


Daze NS 
v(z) Ge v(10) (4.2) 


where, for open terrain conditions, it is generally assumed that ao 


1 //ymelte ds 
noted that Eq. 4.1, and therefore its approximate equivalent given by Eq. 4.2, 
is valid for mean wind speeds averaged over a relatively long time interval, 
eoge, one hour. The question thus arises of expressing the variation with 
height of the fastest-mile wind speed, which is averaged over a relatively 

short time (30 to 90s or so). 


To obtain an approximate expression for the fastest-mile wind profile, it may 


be assumed, approximately, 


V SM 


where Vpk = peak wind speed, Ve, = fastest-mile speed, and v= hourly mean 


speed (see, e.g., reference 13, pe 62). The expression for Vpk can, in open 


terrain, be written as 


1/2 
v(z) + 3 viz 


R 


Vok (z) (4.4) 


1/2 
where v'2 


remes of longitudinal velocity fluctuations, and 


1/2 


= aah v9) (4.5) 
In 42 
Zo 


where zZ, is expressed in meters (see reference 13, pp. 45 and 54). 


It can be verified by using Eqs. 4.1, 4.3, 4-4 and 4.5 that, within the 


anemometer elevation range of interest in this report, it is possible to write 


approximately 
Vem(10) | V(10) q + 2210 0.02) ae 
Vem (2) v(z) 10 


where z is expressed in meters. The errors inherent in Eq. 4.6 are of the 
order of -1 to 3 percent, the higher errors being on the conservative side 
(i.e., yielding slightly higher fastest-mile values at 10 m above ground than 
would be obtained by a more “exact” expression). Eq. 4.6, also used in refer- 
ence 14, has been employed in this report to obtain the corrected speeds at 


10 m above ground. 


Note that Eq. 4.6 is based on the assumption that the atmospheric stratification 
is neutral. As shown in reference 15, this assumption is acceptable for wind 
speeds of the order of 20 mph (8.9 m/sec) or more at 10 m above ground. The 

use of Eq. 4.6 for lower speeds entails errors which may become significant if 


the speeds are of the order of 10 mph (4.5 m/sec) at 10 m above ground. 


Since these errors affect only the lower wind speeds, which generally do not 
control the structural design, their practical effect is not significant. For 


this reason, no corrections for these errors have been attempted in this report. 
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APPENDIX I 


LARGEST YEARLY FASTEST-MILE WIND SPEEDS EXTRACTED FROM ORIGINAL RECORDS (IN 
MILES PER HOUR). 


Notes: 


1. For all stations listed in this appendix the data have been extracted from 
the original records. These data may in certain instances differ from data 
published in Local Climatological Data (LCD) summaries. This is the case 
because the LCD data consist of the daily fastest mile and its associated 
direction; on the date of the fastest mile another (lower and unpublished) 
value could occur from a different direction and actually exceed the annual 
extreme for this direction published in the LCD's. Dates when such “hidden” 


values were noted are indicated by an asterisk, and the corresponding data 


published in LCD summaries are listed at the end of the data set for all 


stations except Huron, Sheridan, and Toledo. 


| 2. Dates of occurrence of the wind speeds, and anemometer heights for each 


station are also included in this appendix. 
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APPENDIX IL 


LARGEST YEARLY FASTEST-MILE WIND SPEEDS OBTAINED FROM LOCAL CLIMATOLOGICAL DATA 
(LCD) SUMMARIES (IN MILES PER HOUR). 


Notes: 
1. The data listed in this appendix have not been corrected for "hidden values” 
(see note 1, appendix I). Values are listed as published in Local 


Climatological Data (LCD) summaries. 


2. Dates of occurrence of the wind speed, and anemometer elevations for each 


station are also included in this appendix. 
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APPENDIX IIL 


LARGEST YEARLY FASTEST-MILE WIND SPEEDS AT 10 METERS ABOVE GROUND CORRESPONDING 
TO DATA EXTRACTED FROM ORIGINAL RECORDS (IN MILES PER HOUR). 


Notes: 


1. Also included in this appendix are the following sample statistics: 


v = sample mean 


s(v) = sample standard deviation 
Vmax = sample maximum 


Vmin = sample minimum 


Sample statistics are provided for the entire record as well as for the 
first and the second half of the record. 
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Tuscon, Arizona (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 40 51 38 35 46 41 46 25 51 
1951 | 39 37 55 38 35 32 34 24 55 
1952 | 27 20 59 46 42 35 32 40 59 
1953 | 20 18 43 34 36 32 33 42 43 
1954 | 43 7 37 41 44 33 32 26 44 
1955 | 31 44 39 42 35 36 Bi 44 44 
1956 | 26 31 35 37 28 35 36 34 37 
1957 | 22 18 38 42 31] 30 35 40 42 
1958 | 20 28 44 35 35 30 35 27 44 
1959 | 28 50 46 53 58 41 49 45 58 
1960 | 33 39 31 58 52 37 53 47 58 
| 1961 | 37 32 58 54 35 43 37 36 58 
1962 | 27 36 43 43 39 36 58 32 58 
| 1963 | 25 37 37 45 39 38 56 31 56 
| 1964 | 20 37 42 38 58 41 33 31 58 
| 1965 | 18 45 41 58 44 42 51 37 58 
1966 | 22 39 43 51 39 45 29 43 51 
1967 | 32 41 42 41 42 40 43 35 43 
1968 | 27 26 56 37 34 33 32 27 56 
1969 | 29 60 42 39 40 38 47 29 60 
1970 | 30 52 39 47 38 38 66 34 66 
1971 | 38 38 49 79 42 40 47 34 79 
1972 | 52 30 47 50 36 47 50 39 52 
1973 | 28 30 29 40 40 42 36 38 42 
1974 | 41 42 48 42 32 41 41 39 48 
LOS) 37 37 44 38 50 41 40 50 50 
1976 | 32 38 32 40 32 40 42 33 42 
1977 | 29 48 44 47 37 39 42 38 48 
1978 | 28 39 30 42 44 39 34 41 44 
1979 | 31 28 33 39 34 34 42 31 42 
Period v ADSAW SBEON LOSI WAS YES GO ESO laren “SG 7/ 51.5 
1950- s(v) 7e8) wells 3 7.9 9.3 163 4.3 9.2 6.7 9.0 
1979 vinax | 52 60 59 79 58 47 66 50 79 
vee 18 7 29 34 28 30 29 24 37 
ae ae 
Period v 292 ISIS erase O) 614267), 4069), 3660.8 40.0).° 34.9 51.0 
1950- s(v) | Vodek |: ae 8.4 Tol 9.2 4.2 9.6 Tet) 37] 
1964 vmax | 43 51 59 58 58 43 58 47 59 
Vins 20 7 31 34 28 30 31 24 37 
Period v SHENG pS Oe era lhe op we G Gc Oe 36). 9), 003959) 42.8 093665 52 
1965- s(v) 8.1 9.2 756A 1068 5.0 3.6 9.0 5.8 10.4 
NOV) apes || Se 60 56 79 50 47 66 50 79 
Trin | 18 26 29 37 32 33 29 27 42 
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Sacramento, California (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 33 16 14 57 42 39 23 23 57 
1951 | 25 24 17 44 52 41 24 23 52 
1952 | 26 3 17 59 55 27 28 29 59 
1953 | 44 28 17 59 41 27 30 31 59 
1954 | 28 10 17 50 37 32 24 30 50 
1955 | 30 28 12 49 36 38 33 36 49 
1956 | 33 20 25 32 44 35 26 30 44 
1957 | 25 8 15 31 30 36 22 34 36 
1958 | 25 9 14 36 33 28 yl 30 36 
1959 | 33 33 31 44 27 48 32 28 48 
1960 | 27 19 15 34 31 34 34 31 34 
1961 | 14 29 22 24 35 38 42 44 44 
1962 | 14 5 36 37 37 46 34 35 46 
1963 | 24 12 27 36 37 32 37 37 37 
1964 | 35 24 8 35 33 41 25 40 4l 
1965 | 38 8 8 37 32 35 31 46 46 
1966 | 37 19 8 36 29 40 25 32 40 
1967 | 35 36 13 64 37 35 34 44 64 
1968 | 42 20 7 33 19 35 32 27 42 
1969 | 36 32 13 38 29 30 35 21 38 
1970 | 37 1 8 25 36 38 32 25 38 
1971 | 40 22 8 32 31 32 34 36 40 
1972.6 37 10 9 29 25 35 32 41 41 
1973 | 32 10 8 34 27 34 31 29 34 
1974 | 46 i 15 32 30 32 29 27 46 
1975 | 47 12 8 37 27 27, 27 41 47 
1976 | 32 14 ll 27 27 30 11 37 37 
1977 |: 35 15 10 33 29 29 25 35 35 
1978 | 26 8 12 42 24 32 19 35 42 
1979 | 24 14 10 40 20 29 ll 33 40 
Period v 32.00. 1659) (1465, 938.9" (33.0 (3435 .) 28 sono 44.1 
1950- s(v) 8.1 9.1 723.1023 8.1 5.4 7.0 6.5 8.0 
1979 vmax | 47 36 36 64 55 48 42 46 64 
Vida | 14 3 7 24 19 27 11 21 34 
Period v | 27.7. WG AO. 41.8 79850. 3621) 92950 s2en 46.1 
1950- s(v) Teeth 9.6 7.6 10.9 728 6.4 6.2 5.8 8.4 
1964 Vmax | 44 33 36 59 55 48 42 44 59 
vate | 14 3 8 24 27 aT] 21 23 34 
Period v 36.3 15.9 9.9). 3569 . (28510 32.9 12742) Diageo 4250 
1965- s(v) 6.3 8.7 2.4 9.1 5.0 3.6 7.8 Hae Toe 
1979 vmax | 47 36 15 64 37 40 35 46 64 
Vnin ne4 7 7 25 19 27 11 211 34 
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Denver, Colorado (1951-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 


1979 | 38 38 26 39 Sul 38 44 33 44 
Period v WSO 2 OR. Shee oe COS (4 5) ee5 ed 49.4 
1951- s(v) 6.3 5.l 4.3 7.5 4.7 hoe) 5.9 5.4 Der2 
1979 Vmax | 59 49 38 60 47 62 54 56 62 
yey (32 26 22 29 30 26 33 33 42 
ey | 
Period v SISO SEE | WESC SYP SGI SW/AGIA =  eiGy) i AOAC Aa 48.3 
1951- s(v) 4.6 5.6 4.6 5.9 3.6 7.6 Theol 5.0 tS) 
NOGA vans | 47 49 37 50 45 52 54 54 54 
Vege [d2 26 23 29 31 26 33 35 42 
Period v LSE O Cl 2865) 19780 S868  .42e7  a2el » 46.1 50.5 
1965- s(v) 7.0 4.3 4.2 8.9 5.6 6.6 Ness) Sa7/ 5.9 
1979 vmax | 59 48 38 60 47 62 48 56 62 
Vein (eo3 32 22 29 30 36 36 33 43 
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Jacksonville, Florida (1950-1979) 


YR 


1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 


Period v 
1950- s(v) 
1979 vmax 
Vmin 


Period v 
1950- s(v) 
Vnin 


Period v 
1965- s(v) 
1979 Vmax 
Vmin 


N 


42 
28 
49 
39 


NE 


45 
37 


Wind Direction 


Max. Winds 
from all 
Directions 


soe eee ee eee 
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Boise, Idaho (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 25 24 22 52 22 40 46 52 52 
1951 | 28 22 16 39 52 37 46 35 52 
1952 | 18 16 22 44 26 39 42 43 44 
1953 | 23 4 20 39 38 31 44 51 51 
1954 | 17 9 16 34 36 40 50 44 50 
1955 | 26 29 15 40 38 37 37 40 40 
1956 | 32 8 28 40 34 32 42 38 42 
1957 | 24 12 22 30 44 27 46 40 46 
1958 | 38 15 44 42 35 42 44 28 44 
1959 | 14 17 30 42 36 34 30 42 42 
1960 | 32 13 33 56 38 43 32 31 56 
1961 | 19 29 32 34 32 42 33 33 42 
1962 | 19 24 38 32 29 42 38 33 42 
1963 | 24 19 29 62 19 42 37 36 62 
1964 | 19 21 31 40 32 44 31 34 44 
1965 | 14 19 28 39 30 34 34 40 40 
1966 | 19 10 28 36 24 50 36 38 50 
1967 | 29 26 36 37 36 32 38 33 38 
1968 | 27 27 26 37 44 29 26 47 47 
1969 | 26 33 28 33 33 46 38 38 46 
1970 | 16 18 34 42 38 47 44 50 50 
1971 | 27 34 32 41 27 38 39 49 49 
1972 | 11 14 26 47 41 41 41 44 47 
1973 | 23 10 27 52 47 42 32 47 52 
1974 | 19 9 33 42 38 56 31 41 56 
1975 | 16 24 31 47 44 44 28 47 47 
1976 | 21 34 32 42 29 41 37 51 51 
1977 | 19 16 26 31 30 40 41 47 47 
1978 | 14 27 26 36 19 38 32 47 47 
1979 | 32 23 19 37 28 31 34 44 44 
Period v DeLee ANOS) 277 4068), 634.0) £3964, 13726) 4164 47.3 
1950- s(v) 6.5 8.3 6.7 7.4 8.0 6.4 6.1 6.6 5.4 
1979 Vmax | 38 34 44 62 52 56 50 52 62 
Vignwih, DL 4 15 30 19 27 26 28 38 
Period v DSA Melt 2665) Bb Glad SS4ckh 938.1. (39.9) 138.7. 47.3 
1950- s(v) 6.6 155 8.5 8.9 Sei2 5.1 6.3 6.9 6.3 
1964 vmax | 38 29 44 62 52 44 50 52 62 
Vmin | 14 4 15 30 19 27 30 28 40 
Period v DOO 216) W288) 39169) 49369 940.6 3564 4462 47.4 
1965- s(v) 6.2 8.7 4.3 506 8.1 WaG 5.0 5.2 4.5 
N99 Vey || 32 34 36 52 47 56 44 51 56 
Veter Lt 9 19 31 19 29 26 33 38 
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Louisville, Kentucky (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 26 21 14 30 44 48 41 37 48 
1951 | 26 24 25 39 48 49 38 32 49 
1952 | 29 20 25 Bil 38 49 49 37 51 
1953 | 34 26 20 40 40 52 49 44 52 
1954 | 29 23 21 29 48 49 32 49 49 
1955 | 22 38 29 35 48 44 28 29 48 
1956 | 32 22 17 29 42 43 50 44 50 
1957 | 26 24 22 37 40 35 49 36 49 
1958 | 20 25 15 48 32 30 29 32 48 
1959 | 24 19 21 36 32 37 38 27 38 
1960 | 22 19 36 29 40 33 29 38 40 
1961 | 28 23 19 32 38 37 48 39 48 
1962 | 47 27 20 29 39 33 43 33 47 
1963 | 48 22 32 28 39 31 A 40 48 
1964 | 44 27 30 24 52 39 49 34 52 
1965 | 34 29 21 14 34 39 42 34 42 
1966 | 33 24 37 29 30 31 34 67 67 
1967 | A4 30 19 38 34 36 30 63 63 
1968 | 37 23 19 20 42 56 37 42 56 
1969 | 31 22 28 39 31 38 42 44 44 
1970 | 30 28 27 39 38 42 39 39 42 
1971 °|133 30 20 40 33 38 61 42 61 
197-2ia) 232 31 19 24 33 50 38 31 50 
1973 | 32 29 26 33 40 50 42 32 50 
1974 | 28 29 18 29 34 60 49 44 60 
1975 ||\°29 31 36 32 37 47 44 38 47 
1976 | 32 36 21 24 33 39 46 40 46 
1977 || 33 22 34 29 43 42 41 37 43 
1978 | 33 29 27 31 29 36 42 38 42 
1979 | 34 24 28 37 34 38 42 37 42 
Period v B07 22569) 07 22 9265 B82) a 7 ea Sores 49.1 
1950- s(v) Gay wise GsGr 7D De9 Te: Oreo Mm amORG 6.8 
1979 Vmax | 48 38 37 51 52 60 61 67 67 
Vinin | 20 19 14 14 29 30 28 27 38 
Period v | 30.5 24.0 2361 734.4 141.3" “40.67 Alel Gory 47.8 
1950- s(v) | 9.0 4.7 (Sp AMES oy fe amnion why (Nita bel SiS 3.9 
1964 vmax | 48 38 36 51 52 52 50 49 52 
Vintin || 20 19 14 24 32 30 28 27 38 
Period v 33.0). 52708 1) 25.59) 3025) 73550, 42.8 a Ou aleng 50.3 
1965- s(v) | 3.7 4.0 6e5 766 Al 2 ee PAW Os? 8.8 
1979 vmax | 44 36 37 40 43 60 61 67 67 
Ve 28 22 18 14 29 31 30 31 42 
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Portland, Maine (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 

1950 | 30 33 59 41 41 32 43 44 59 
1951 | 32 28 32 45 49 33 31 31 49 
1952 | 52 37 43 40 37 24 26 36 52 
IO) HS} |) sil 33 41 45 40 37 37 41 45 
1954 | 29 40 62 42 30 29 37 54 62 
19550) 37 37 39 25 29 47 41 36 47 
1956 | 40 40 31 31 31 34 29 31 40 
1957 | 29 30 22 56 44 33 31 31 56 
1958 | 40 34 29 23 28 36 26 29 40 
1959 | 29 37 31 40 41 38 31 28 4] 
1960 | 38 32 35 56 35 33 21 23 56 
1961 | 32 32 38 29 27 29 24 28 38 
1962 | 31 31 40 39 26 38 34 34 40 
| 1963 | 40 22 40 31 43 38 44 36 44 
| 1964 | 32 32 26 37 30 31 29 39 39 
1965 | 29 22 38 47 32 39 33 47 47 
| 1966 | 32 44 32 37 26 31 34 37 44 
| 1967 | 32 30 sil 24 28 32 46 41 46 
1968 | 29 27 30 34 28 33 44 38 44 
1969 | 36 37 40 36 40 50 47 34 50 
1970 | 63 22 34 34 29 39 33 42 63 
NOV | sY 28 42 34 29 30 42 38 42 
1972 | 41 37 38 47 40 31 36 47 47 
1973 | 40 33 38 42 39 33 38 39 42 
1974 | 32 30 32 29 42 33 46 48 48 
1975 | 37 29 44 37 27 38 46 40 46 
1976 | 40 26 20 31 Sy/ 32 46 57 OY 
1977 | 36 33 42 41 40 30 40 41 42 
1978 | 30 36 34 53 43 32 40 48 53 
1979 | 31 37 28 32 34 37 39 38 39 

Period v BOGS 2S eS O40 87 9) 6468 mi S4.4 Sb e4) 1 6S865 47.3 

1950- s(v) 7.4 5.4 8.9 8.7 6.6 362 Dol is8 Tel 
1979 vmax | 63 44 62 56 49 50 47 57 63 
Garin || 2 22 20 23 26 24 21 23 38 

Period v BAGG SBIGD -  Syas S SG NeBoCiy Sail SVR ieg YA 87) 47.2 

1950- s(v) 6.4 Pod WoO 9.8 Vis2 555) Te O They 8.0 
OG ware |e BY 40 62 56 49 47 44 54 62 
Gari Ie2) 22 22 23 26 24 21 23 38 

Period v SEcOM ms linge 945908 3762) 34.3, 934.70, 40.7) a2e3 47.3 

1965- s(v) 8.5 6.1 6.4 7.6 6.1 B58) Sal 6.0 6.3 
1979 Vmax | 63 44 44 53 43 50 47 57 63 
Vaan \29 22 20 24 26 30 33 34 39 
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Detroit, Michigan (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 32 21 22 18 27 35 35 44 44 
1951 | 30 25 20 20 28 47 30 36 47 
1952 | 31 23 17 24 22 54 35 39 54 
1953 | 31 30 22 25 23 45 41 40 45 
1954 | 28 22 19 20 22 36 46 39 46 
1955 | 47 23 16 22 22 47 40 38 47 
1956 | 25 21 22 21 22 37 42 42 42 
1957 | 26 24 23 27 21 35 37 35 37 
1958 | 29 21 22 24 22 35 39 35 39 
1959 | 33 31 21 21 31 40 36 36 40 
1960 | 35 37 20 17 22 35 35 64 64 
1961 | 29 22 22 16 22 31 34 30 34 
1962 | 25 23 20 21 22 28 33 47 47 
1963 | 34 22 18 24 21 35 36 50 50 
1964 | 30 23 17 18 22 37 46 31 46 
1965 | 28 23 18 19 26 35 45 38 45 
1966 | 39 38 21 32 22 28 38 33 39 
1967 | 38 29 27 24 31 58 43 36 58 
1968 | 34 33 29 31 47 50 56 38 56 
1969 | 37 34 30 38 26 40 42 39 42 
1970 | 29 32 40 26 32 44 43 53 53 
1971 | 33 26 30 22 37 50 56 56 56 
1972 | 32 36 36 21 34 51 56 47 56 
1973 | 30 31 29 26 39 50 38 38 50 
1974 | 29 31 28 28 30 56 44 42 56 
1975 | 30 36 29 28 39 58 49 42 58 
1976 | 31 37 30 19 24 54 39 42 54 
1977 | 42 36 37 28 28 42 62 41 62 
1978 | 26 31 36 33 37 57 46 47 57 
1979 | 36 33 27 27 37 40 52 62 62 
Period v 32.0 «28.8 -24.9.°- 24.0 +.2759 243.0 454225, 24250 49.5 
1950- s(v) 5.0 5.7 6.6 5.2 7.0 9.2 7.8 8.3 8.1 
1979 vmax | 47 38 40 38 47 58 62 64 64 
Vata 25 21 16 16 21 28 30 30 34 
Period ¥ .|..31.0 425.2 20:1) 521/52) '4.2363) e985) WoT sO 45.4 
1950- s(v) 5.4 4.8 252 3.2 2.9 6.9 4.6 8.5 o2 
1964 vmax | 47 37 23 27 31 54 46 64 64 
Eee ies) 21 16 16 21 28 30 30 34 
Period v 32.9. .32.4. 2958 26.8. -32.6. 4725) w47s35 24366 53.6 
1965- s(v) 4.6 4.2 5.8 5.3 6.8 9.1 7.5 8.0 6.8 
1979 Vmax | 42 38 40 38 47 58 62 62 62 
Vmin | 26 23 18 19 22 28 38 33 39 
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Jackson, Mississippi (1950-1962, 1965-1975) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 


5.0 

1950-62 s(v) | 5.6 6.9 52) Ms8 Bes 42 Sal 7.8 6.8 
1965-75 Vmax | 52 Ab 37 50 63 40 39 58 63 
Gaeta |) By 17 18 26 26 23 19 32 37 

Period v B65) S060 2958) 864l 3853 Slsh: 3257 4258 47.8 

1950- s(v) | 6.5 6.3 Be) thc O) Ca ililinS Wyk 425, ©0326 8.8 8.2 
NOG! Vinax | 52 37 37 50 63 39 39 55 63 
eee | 30 17 18 26 26 23 26 32 37 

Period v | Bomar 30e4 | 12654.) 3848 3602 3364) 27.0 4253 44.9 

19620 sy) |. 461 | 7.8 Lex Cowal C.05.7 Ludsal Bshans 7.0 5.1 
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Great Falls, Montana (1950-1979) 


1950 
1951 


1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 


Period v 
1950- s(v) 
1979 Vmax 
Vmin 


Period v 
1950- s(v) 
1 964 Vmax 
Vmin 


Period v 
1965- s(v) 
1979 Vmax 
Vmnin 


Wind Direction 
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Max. Winds 
from all 
Directions 


Omaha, Nebraska (1950-1976) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
——— ee eee eae ecto 
1950 | 52 43 29 43 49 40 32 63 63 
1951 | 37 30 39 35 32 37 45 48 48 
1952 | 39 36 31 34 37 34 51 43 51 
1953 | 40 24 32 34 49 51 40 43 51 
1954 | 40 26 36 34 34 36 39 46 46 
1955 | 39 25 28 32 38 30 30 4] 4] 
1956 | 48 42 30 36 32 48 33 42 48 
1957 | 41 38 49 45 36 29 35 36 49 
1958 | 42 29 36 34 46 29 31 35 46 
1959 | 41 4] 29 38 38 30 55 36 55 
1960 | 46 4] 33 34 38 46 35 41 46 
1961 | 40 35 35 32 36 25 29 42 42 
1962 | 46 36 35 37 34 38 35 47 47 
| 1963 | 49 31 36 42 37 39 42 54 54 
1964 | 47 31 37 4] 37 36 51 70 70 
| 1965 | 50 29 30 33 38 4] 47 50 50 
1966 | 56 38 29 31 30 36 31 47 56 
{ 1967 | 62 23 33 33 47 42 46 62 62 
| 1968 | 43 31 21 42 48 39 36 72 72 
| 1969 | 33 33 39 36 30 36 38 43 43 
1970 | 42 30 42 32 36 47 37 52 52 
1971 | 43 29 29 39 31 50 29 62 62 
1972 | 37 37 30 31 39 50 42 52 52 
1973 | 56 40 29 54 36 41 30 43 56 
1974 | 39 49 40 39 40 42 33 44 49 
1975 | 42 29 26 47 34 38 38 49 49 
1976 | 46 40 28 46 64 58 18 44 64 
ee 
Period v Were eso 98 e9S0)  svis6 9867 S96) 37.3" 48.4 C67) 
1950- s(v) 6.6 6.6 5.8 5.8 75) 7.8 8.2 9.8 8.1 
NO7Gevnay, || 62 49 49 54 64 58 55 72 72 
Ute, |b 28} 23 21 31 30 25 18 35 41 
Bemiodiy 942.4 34.3.9 34.0 “36.0 38.4 "36.4 37.7 43.3 48.7 
1950- s(v) | 4.3 6.8 5.6 4.0 5.9 8.1 8.1 oP Boi 
W962) vax | 52 43 49 45 49 51 55 63 63 
Vega | 37 24 28 32 32 25 29 35 41 
Period v oleae sono) Sze: 39.0 ~ 39a 4205. 7 837.0) "53.1 56.5 
1963- s(v) | 8.0 6.6 6.0 6.9 9.0 6.5 8.6 9.8 8.4 
19760Vnax | 62 49 42 54 64 58 51 72 72 
Carey ees) 23 21 31 30 36 18 43 43 
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Buffalo, New York (1950-1979) 


YR 


1950 


Vnin 


Period v 
1965- s(v) 
1979 Vmax 
Vmin 


N 


25 


27.5 
4.9 

34 

18 


Wind Direction 


26. 
66 


44 
19 


8 
7 


96 


36.0 
9.2 

67 

29 


52.3 
6.1 

63 

38 


44.6 
59 

53 

36 


Max. Winds 
from all 
Directions 


Charlotte, North Carolina (1952-1978) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 

1952 | 38 22 26 39 35 42 14 28 42 
1953 | 23 19 13 23 32 37 29 39 39 
1954 | 38 51 18 32 32 36 28 48 51 
1955 | 39 30 27 oy] 28 41 28 38 41 
1956 | 42 37 21 20 38 46 42 32 46 
1957 | 48 34 19 28 34 42 33 51 51 
1958 | 28 36 14 32 17 48 36 50 50 
1959 | 30 34 27 32 23 35 30 44 44 
1960 | 39 50 24 29 24 36 28 42 50 
1961 | 24 27 31 37 32 54 34 31 54 
1962 | 28 40 20 21 31 38 43 66 66 
1963 | 29 30 18 34 27 37 31 30 37 
1964 | 28 37 29 18 29 38 29 31 38 
1965 | 27 24 19 21 31 42 30 27 42 
1966 | 27 36 21 19 24 41 29 32 41 
1967 | 24 26 19 30 32 39 28 27 39 
1968 | 38 31 21 23 32 42 31 29 42 
| 1969 | 32 31 27 22 32 41 29 36 41 
| 1970 | 27 22 28 21 29 38 27 38 38 
| 1971 | 26 26 18 28 24 52 31 29 52 
| 19712) || 930 26 19 28 33 38 32 33 38 
! 1973 | 32 30 16 29 29 38 28 36 38 
\ 1974 | 32 27 37 26 23 40 37 32 40 
\ 1975 | 31 21 19 37 34 50 31 44 50 
| 1976 | 26 27 30 32 34 38 38 50 50 
1977 | 36 26 19 27 29 54 38 34 54 
1978 | 30 32 20 34 33 56 33 32 56 

Period v Bion S068" 22.2 20.7 29.7 42.2) BI.4 S764 45.6 

1952- s(v) 6.2 7.8 R67 5.9 4.7 6.1 5.6 9.4 es 
1978 vmax | 48 51 37 39 38 56 43 66 66 
Vaan |23 19 13 18 17 35 14 27 37 

Period v Bonde 2866 294 40.8)  Sill.2) 4068 46.8 

1952- s(v) ed, 9.4 5.7 6.6 5.6 5.6 e2) alsO 8.0 
1964 vmax | 48 51 31 39 38 54 43 66 66 
Viren 023 19 13 18 17 35 14 28 37 

Period v 29.9 27.5 22.4 26.9 29.9 43.5 31.6 34.2 44.4 

1965- s(v) | 4.0 4.1 5.9 53 3.8 6.5 Sod 6.4 6.5 
1978 Vmax | 38 36 37 37 34 56 38 50 56 
Vere 24 21 16 19 23 38 27 27 38 
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Bismarck, North Dakota (1950-1979) 


Wind Direction 


Max. Winds 
from all 
Directions 


1952 | 46 32 53 33 32 53 53 53 58 

1953 | 48 40 47 39 46 54 53 62 62 

1954 | 46 31 61 36 47 26 53 53 61 

1955 | 36 40 46 41 46 56 60 53 60 

1956 | 40 27 38 49 43 37 54 58 58 

1957 | 41 32 44 47 32 56 40 54 56 

1958 | 49 43 36 41 28 38 47 63 63 

1959 | 36 44 33 47 34 33 58 62 62 

1960 | 62 41 40 45 31 33 50 62 62 

1961 | 36 33 42 33 27 29 54 40 54 

1962 | 56 33 40 33 38 28 47 52 56 

1963 | 56 50 27 40 44 62 50 60 62 

1964 | 38 58 48 44 32 40 48 54 58 

1965 | 30 42 37 38 31 47 42 58 58 

1966 | 39 46 29 41 29 37 40 58 58 

1967 | 42 51 31 36 40 44 49 58 58 

1968 | 50 36 41 44 34 28 50 51 51 

1969 | 58 40 32 43 41 32 41 52 58 

1970 | 34 46 32 33 37 33 52 56 56 

1971. }440 38 34 44 50 33 47 50 50 

1972 | 33 34 32 40 32 52 44 66 66 

1973 | 38 39 37 43 33 28 38 50 50 

1974 | 28 39 34 37 44 34 50 47 50 

19757 82 39 54 44 32 37 50 60 60 

1976 | 42 42 33 40 34 44 48 52 52 

1977 | 38 44 24 42 41 50 42 50 50 

1978 | 29 29 33 38 33 59 47 60 60 

1979 | 38 31 21 50 36 29 52 48 52 
Period v 41.9 39.2 38.2, 41.6 9. 36.5 39.5.) 248.6 moa, 56.8 
1950- s(v) 8.9 7.0 9.0 5.6 663 ld s2 5.4 5.8 4.5 

1979 vara dmoz 58 54 53 50 62 60 66 66 

Venig 28 27 21 33 27 23 38 40 50 
Period v 45.8 138.7 9 42.8 4203) 1136.5 11139159) 1) 51.004 Sore 58.3 
1950- s(v) | 8.2 8.3 8.2 6.8 TO) 128 5.2 6.3 3.7 

1964 vmax | 62 58 53 53 47 62 60 63 63 

NAN | 36 27 27 33 27 23 44 40 53 
Period v 38001 039).6)) 3866 Ju 4069) 19665 4 S91 Goel eae 55.3 
1965- s(v) | 8.0 5.7 ed 4.2 5.7 9.6 4.6 5.4 4.9 

1979 Vnax || 58 51 54 50 50 59 52 66 66 

Vining lees 29 21 33 29 28 38 47 50 


ve ee 
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Toledo, Ohio (1959-1977) 
Wind Direction 
Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1959 | 38 31 32 24 20 42 40 44 44 
1960 | 26 30 32 23 36 39 38 39 39 
1961 | 34 30 31 23 22 40 52 32 52 
1962533 29 24 21 29 43 40 57 57 
1963 | 29 27 WD) 40 33 47 42 39 47 
1964 | 29 38 29 32 31 4] 40 38 41 
1965 | 32 36 Dy] 18 24 46 52 42 52 
| 1966 | 33 34 30 21 28 34 37 39 39 
1967 | 39 29 28 31 26 62 42 34 62 
1968 | 34 37 26 26 23 44 42 34 44 
1969 | 29 36 20 38 30 39 56 59 59 
1970 | 26 42 27 29 27 48 39 60 60 
1971 | 24 28 28 19 32 50 52 47 52 
1972 | 28 33 29 31 22 39 52 42 52 
1973 | 33 26 29 29 38 48 42 42 48 
1974 | 26 33 22 27 28 44 42 42 44 
197/55) | 31 32 23 38 29 48 47 56 56 
| 1976 | 30 29 29 20 36 46 42 37 46 
| 1977 | 40 32 26 42 29 42 47 31 47 
| Bewiodeme anal) 3263 27a) 92880 2886 | 4453 4434 4258 49.5 
| 1959- s(v) | 4.5 Ue 35 7.4 Beal 5.9 5.8 9.0 7.0 
Neva. | 40 42 32 42 38 62 56 60 62 
Vein | 24 26 20 18 20 34 37 31 39 
Period v BONG sae lin28e se) 2569 2767) 14358 42.6 | ZO. 48.1 
1959- s(v) he D 3.6 B65 To® Bye 7.8 5.6 Hee 8.2 
NOGWivinas ||) 139 38 32 40 36 62 52 57 62 
Vinin | 26 27 22 18 20 34 37 32 39 
Period v BO 3208) 2559) 2959) 2984 4458 46.1 45-0 50.8 
1968- s(v) | eT) 4.7 Bo2 7.6 560) 3.9 HaG: Oss 6.0 
NOW Vnase | 40 42 29 42 38 50 56 60 60 
Vinie | 24 26 20 19 22 39 39 31 44 
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Tulsa, Oklahoma (1950-1978) 


Wind Direction 


Max. Winds 
from all 
Directions 

1950 | 41 33 22 17 46 48 30 40 48 

1951 | 42 33 35 29 36 40 49 37 49 

1952 | 30 33 23 26 31 38 35 30 38 

1953 | 33 31 29 29 33 36 32 33 36 

1954 | 49 33 43 26 31 38 33 46 49 

1955 | 33 30 24 32 37 31 38 33 38 

1956 | 34 35 46 31 30 41 28 46 46 

1957 | 49 41 30 39 35 17 28 40 49 

1958 | 31 35 28 28 29 41 45 30 45 

1959 | 48 41 29 25 33 32 37 44 48 

1960 | 37 41 44 31 43 46 35 33 46 

1961 | 34 34 24 30 32 33 39 55 55 

1962 | 38 32 27 36 31 35 29 35 38 

1963 | 37 32 30 49 37 37 31 37 49 

1964 | 36 38 33 36 43 39 37 41 43 

1965 | 35 38 28 41 40 37 36 41 41 

1966 | 42 40 27 29 41 44 31 35 44 

1967 | 41 32 43 37 41 45 37 37 45 

1968 | 38 38 32 44 38 44 32 37 44 

1969 | 31 29 33 36 51 45 29 35 51 

1970 | 33 31 18 41 39 38 32 36 41 

1971 | 37 50 32 36 43 35 35 53 53 

1972 | 37 35 37 43 37 36 31 31 43 

1973 | 41 37 40 39 49 46 41 41 49 

1974 | 31 35 29 51 49 40 44 35 51 

1975 | 36 30 28 44 50 46 47 43 50 

1976 | 37 30 30 43 45 45 43 36 45 

1977 | 40 25 26 42 46 53 45 40 53 

1978 | 32 25 30 27 32 25 27 32 32 
Period v 37.3. 34.4: | 31.0% 35.1 38.9 39.0 35.7 738.3 45.5 
1950- s(v) 5.2 5.2 6.9 8.0 6.6 7.3 6.2 6.2 B65 

1978 Vmax | 49 50 46 51 51 53 49 55 55 

Vmin | 30 25 18 17 29 17 27 30 32 
Period v 38.3 34.6 31.0 30.6 34.6 36.6 34.9 38.5 45.3 
1950- s(v) 6.6 3.7 8.0 724 4.9 7.5 6.3 Ved 526 

1963 vmax | 49 41 46 49 46 48 49 55 55 

Vigil 30 30 22 17 29 17 28 30 36 
Period v 36.5 34.2 31.0 39.3 4259" (4102) 13654 362 45.7 
1964- s(v) 3.6 6.4 6.0 6.1 5.4 6.6 6.3 5.4 5.6 

1978 Vmax | 42 50 43 51 51 53 47 53 53 

Vinin (03! 25 18 27 32 25 27 31 32 
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Portland, Oregon (1950-1979) 


Wind Direction 


Max. Winds 
from all 
| NE E SE S SW W NW Directions 

1950 ar 7 10 25 26 43 45 28 22 45 
1951 | 18 16 34 50 51 36 44 21 51 
1952 | 15 17 31 23 34 38 26 20 38 
1953 | 16 7 22 23 49 39 28 22 49 
1954 | 20 16 22 36 42 42 31 23 42 
TORS, 3 21 32 36 50 42 27 30 50 
1956 | 15 21 29 31 47 36 28 20 47 
1957 22 16 26 22 54 31 17 23 54 
1958 | 14 15 23 29 46 55 23 21 55 
1959 | 13 20 29 34 38 31 26 23 38 
1960 | 9 20 31 36 31 42 23 21 42 
1961 | 16 13 31 38 45 50 39 21 50 
1962 | 18 15 36 42 79 32 23 27 79 
1963 | 24 26 31 27 55 39 2, 23 55 
1964 | 13 34 39 31 44 31 30 26 44 
1965 9 39 39 64 42 53 30 26 64 
| 1966 | 30 18 33 38 38 40 33 32 40 
| 1967 | 27 26 38 4] 78 42) (28 34 78 
| 1968 | 19 34 44 29 50 41 27 28 50 
; 1969 | 19 24 39 29 40 Gil 39 29 51 
| 1970 | 28 29 50 27 42 38 26 31 50 
| 1971 | 19 13 39 33 53 34 34 29 53 
1972 | 21 31 47 27 53 43 36 27 53 
1973 | 28 2a 51 26 32 36 34 31 51 
1974 | 23 29 44 28 56 33 36 30 56 
175 |) BL 17 37 41 31 40 36 31 41 
1976 | 26 38 34 30 26 44 31 38 44 
1977 | 26 20 39 39 26 48 46 31 48 
1978 | 22 9 42 41 39 38 32 28 42 
1979 | 24 19 43 43 49 36 27 38 49 

Period v ZOOM Sle Soo SasON 45.45) 40620) 3055) 2669 50.3 

1950- s(v) 5.9 8.3 7.9 Q50n 123 6.5 6.4 Foil 9.7 
NOS! Vina | 3! 39 51 64 79 55 46 38 79 
Vandi 9 7 22 22 26 31 17 20 38 

Period v GES) wlaes) 2a) 93203) A762" 3983 28.0 2259 49.3 

1950- s(v) | 3.8 6.5 50 omer etl 6.5 2.8 10.0 
NQG4) vinase | 24 34 39 50 79 55 44 30 79 
Tike 9 7 22 22 31 31 17 20 38 

Period v M8 DheS Milasy ~SGo7 slay | VAailoil ssio@ sa") 5123 

1965- s(v) | 5.6 8.9 Bas) Oso  ilsiogs 359) G58! S55 9.6 
DVO. Geese || Sn 39 51 64 78 53 46 38 78 
Siar 9 9 33 26 26 33 26 26 40 

EE een 
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YR N 

1950.) 26 

1951 29 

£9524 ok9 

1953..|.30 

1954 | 24 

1955)} 22 

1956 | 26 

1957. | 7-21 

1958 (| 23 

1959) 4)|), 20 

1960 | 21 

1961 | 15 

1962 | 20 

1963 | 32 

1964 | 27 

1965. 22 

1966 | 27 

£967 «|, 35 

1968 | 36 

1969 | 33 

1970. |) 28 

1971 | 21 

1972 | 25 

1973.y\) 35 

1974 | 19 

1975 | 24 

1976..\) 25 

1977 | 23 
Period v | 24.9 
1950- s(v) | 5.7 

1977 Vmax | 36 

Vmin | 15 
Period v | 22./ 
1950- s(v) 5.0 

1963 vmax | 32 

Vmin | 15 
Period v 27.1 
1964- s(v) | 526 


1977 Vmax 36 
Vmin 19 


Harrisburg, Pennsylvania (1950-1977) 


Wind Direction 


SE S 
54 oF 
38 24 
24 20 
19 26 
60 35 
25 25 
21 28 
31 24 
24 21 
20 34 
20 20 
20 26 
22 28 
21 28 
26 25 
21 28 
23 22 
29 20 
28 25 
22 23 
25 27 
20 27 
23 32 
26 32 
24 Wy 
29 28 
26 29 
24 19 
26.6 2661 
9.5 5.0 
60 37 
19 yi 
28.5 26.9 
1332 504 
60 37 
Ne) 20 
PASAT I 7215) 06) 
2.8 4.6 
29 32 
20 17 
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Max. Winds 
from all 
Directions 


Huron, South Dakota (1958-1977) 


Wind Direction 
Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
OOO oT Bcc ion 
1958 | 34 40 37 32 48 31 29 56 56 
1959 | 56 25 25 31 49 46 45 55 56 
1960 | 41 33 35 63 46 29 30 52 63 
1961 | 34 48 26 43 4l 63 4] 46 63 
1962 | 32 38 52 47 52 44 67 72 72 
1963 | 37 40 49 41 44 29 54 66 66 
1964 | 39 36 36 39 47 57 37 63 63 
1965 | 39 36 26 40 39 47 24 52 52 
1966 | 56 32 34 37 38 38 50 60 60 
1967 | 37 52 30 42 42 39 38 63 63 
1968 | 44 50 28 40 42 38 33 80 80 
1969 | 56 42 Dy] 39 39 38 37 62 62 
1970 | 37 30 27, 37 47 40 37 47 47 
1971 | 40 38 38 38 50 42 41 48 50 
1972 | 43 28 26 34 48 34 39 56 56 
1973 | 48 38 34 50 39 34 38 51 51 
| 1974 | 40 49 29 47 40 78 27 48 78 
| 1975 | 36 29 37 62 38 47 38 58 62 
| 1976 | 47 37 28 37 44 60 32 49 60 
1977 | 44 50 29 40 39 50 32 50 50 
| Period v G2ROMENSS 16u 1 Seer) a2e0 Gae6 "4452 “3865. 5667 60.5 
1958- s(v) ToS} 8.0 7.5 8.5 Qa5h aloes 9.9 9.0 8.9 
1977 Vinay | 56 52 52 63 52 78 67 80 80 
yee A 32 25 25 31 38 29 24 47 47 
Period v AOS seaO1 US50 WAle5 14466 42.3 Gl.S 58.5 61.4 
1958- s(v) 8.6 7.8 9.3 9.0 AG Tele: | Ss ell 5.7 
1967 vmax | 56 52 52 63 52 63 67 72 72 
yey A) 32 25 25 31 38 29 24 52 52 
Period v G35) Ga39. 1 13053 1) 4204 9149.6 8946.1 993564 54.9 59.6 
1968- s(v) | 5.9 8.6 4.4 8.4 rel Nis) iD Neil 11.5 
NOM Vane | 56 50 38 62 50 78 41 80 80 
van | 36 28 26 34 38 34 27 47 47 
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Abilene, Texas (1950-1979) 


Wind Direction 


Max. Winds 
from ail 
YR N NE E SE S SW W NW Directions 


1954 | 40 32 46 46 43 49 49 54 54 
1955 | 48 50 26 44 51 47 49 46 51 
1956 | 44 33 35 42 43 40 41 53 53 
1957 | 43 31 34 43 46 41 48 46 48 
1958 | 49 36 26 37 37 38 49 49 49 
1959 | 41 43 29 42 40 47 41 4] 47 
1960 | 35 39 29 36 42 48 52 42 52 
1961 | 60 63 54 41 39 48 42 47 63 
1962 | 48 40 26 47 37 39 47 51 51 
1963 | 59 46 21 41 42 39 44 61 61 
1964 | 39 38 38 42 39 39 34 51 51 
1965 | 40 39 32 50 39 52 60 43 60 
1966 | 39 40 22 44 42 38 43 46 46 
1967 | 47 44 28 36 4] 43 44 38 47 
1968 | 42 41 39 44 44 41 47 50 50 
1969 | 52 47 37 42 38 40 43 44 52 
1970 | 37 37 34 42 50 56 48 44 56 
1971 | 43 64 33 46 46 48 44 47 64 
1972 | 48 57 21 48 38 42 48 56 57 
1973 | 39 48 26 39 47 54 44 46 54 
1974 | 37 42 27 46 47 39 44 44 47 
1975 | 30 44 34 47 46 41 43 47 47 
1976 | 44 39 29 56 44 32 48 47 56 
1977 | 39 33 28 41 42 37 47 39 47 
1978 | 40 36 42 42 44 44 42 50 50 
1979 | 39 30 37 42 42 4l 41 50 50 
Period v 43.65 Ale?) ) 312) 43220) 44s1 1 432 44s Gn ww aS59 54.5 
1950- s(v) 6.5 9.5 7.6 4.3 5.6 5.5 5.3 »=:10.5 9.7 
1979 vmax | 60 64 54 56 63 56 60 97 97 
Vida 30 30 21 36 37 32 31 38 46 
Period v 4569-9 LOET Sede P4201 PGGe8' nr” 6363 435) «Slo 56.9 
1950- s(v) | 7207 1023 9.1 3.6 T2 As? 5.9 13.8 12.3 
1964 vmax | 60 63 54 47 63 49 52 97 97 
Venta | 35 30 21 36 37 38 31 41 47 
ma 
Period v Alek? 4207 3183 44e3" 4323" 4382. 4587) 46 52.2 
1965- s(v) | 5.3 8.8 6.1 4.8 3.5 6.6 4.6 4.5 5.5 
1979 Vmax 2 52 64 42 56 50 56 60 56 64 
Vinten le30 30 21 36 38 32 41 38 46 


ae ee 
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Corpus Christi, Texas (1949-1975) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1949 | 40 32 36 49 46 26 47 40 49 
1950 | 43 26 37 48 57 27 18 40 57 
1951 | 47 31 37 55 46 19 17 43 55 
1952 | 44 25 35 46 40 25 51 50 51 
1953 | 40 32 34 43 46 26 18 44 46 
1954 | 47 28 30 41 40 26 11 34 47 
1955 | 47 31 29 37 38 14 18 40 47 
1956 | 45 27 30 37 44 33 38 31 45 
1957 | 38 30 32 40 37 20 48 29 48 
1958 | 35 45 30 32 35 11 18 34 45 
1959 | 41 32 29 45 37 22 19 32 45 
1960 | 40 45 40 37 40 24 32 43 45 
| 1961 | 56 43 35 37 45 47 45 68 68 
| 1962 | 41 39 33 60 38 28 25 32 60 
1963 | 39 45 31 52 32 27 32 37 52 
| 1964 | 44 22 36 41 45 26 33 49 49 
1965 | 45 26 38 35 43 19 19 39 45 
1966 | 44 30 40 37 49 20 43 37 49 
| 1967 | 56 39 78 66 43 33 27 46 78 
| 1968 | 42 49 43 43 39 18 39 49 49 
| 1969 | 43 37 31 41 38 18 45 33 45 
1970 | 43 37 32 41 38 129 37 59 129 
19710 || 54 58 29 47 38 22 38 71h 71 
1972 | 44 36 38 51 36 27 41 47 51 
1973 | 40 37 26 46 42 20 41 45 46 
1974 | 58 39 26 43 44 28 29 53 58 
1975 | 43 32 32 53 40 25 45 4] 53 
Period v Gane 5353 93561 4466 "413 2851) 3264, eB 4sin2 54.9 
1949- s(v) | RGF 8.3 9.6 7.9 5.1 23) lls) 10.5 7 
LOTS | 58 58 78 66 57 129 51 71 129 
Vern) | 35 22 26 32 32 11 11 29 45 
eee | 
Period v ASS 326G S94 42.4) “42h4 24.6 29.2 40.6 49.8 
1949- s(v) 5.3 oO) 3.6 6.4 5.9 SE90" 1426) P1052 6.7 
NOGI vinax | 56 45 40 55 57 47 51 68 68 
ey ales’) 25 29 32 35 11 11 29 45 
| 
Period v 45.4 37-6 36.6 46.9 40.4 S164 99563, 4566 59.6 
1962- s(v) | 6.0 9.1 12.9 8.7 4.3 28.4 8.0 10.6 22.2 
8 
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Salt Lake City, Utah (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 30 26 25 46 42 37 32 60 60 
1951 | 37 20 30 37 36 39 40 39 40 
1952 | 20 29 23 38 38 47 54 35 54 
1953 | 25 30 34 35 36 36 45 51 51 
1954 | 33 25 27 50 47 36 26 63 63 
1955 | 19 25 33 48 55 55 43 4l 55 
1956 | 36 22 23 35 43 43 28 37 43 
1957 | 27 23 19 37 44 31 46 33 46 
1958 | 25 27 19 36 44 30 26 40 44 
1959 | 28 31 27 33 36 39 43 37 43 
1960 | 31 23 22 34 39 44 39 37 44 
1961 | 48 28 29 40 47 52 54 44 54 
1962 | 44 34 19 34 54 41 41 40 54 
1963 | 37 28 26 41 48 48 70 58 70 
1964 | 50 21 20 37 39 48 36 63 63 
1965 | 31 29 30 40 39 50 30 40 50 
1966 | 46 18 32 41 44 42 38 47 47 
1967 | 41 44 31 46 50 42 29 48 50 
1968 | 44 23 38 38 44 60 41 60 60 
1969 | 38 32 39 38 48 50 48 49 50 
1970 | 36 29 29 37 47 40 39 51 51 
1971 | 30 39 34 39 46 42 44 46 46 
1972 | 41 39 28 42 41 4l 38 61 61 
1973 | 37 29 33 38 38 46 47 47 47 
1974 | 31 16 33 40 50 42 33 44 50 
1975 | 36 24 29 40 41 39 40 42 42 
1976 | 32 20 21 38 48 40 48 54 54 
1977 | 47 29 29 38 42 42 43 44 47 
1978 | 42 30 22 34 47 47 44 50 50 
1979 | 33 26 33 29 44 38 39 42 44 
Period v 3542.  27e3~ (2729. 3866, 4329) 42690 -4ORBe maces ihe ik 
1950- s(v) | 8.0 6.2 5.6 4.5 Sal 6.6 9.2 8.8 7.3 
1979 vmax | 50 44 39 50 55 60 70 63 70 
Vinio Werd 16 19 29 36 30 26 33 40 
Period v 3247. 26a 25ele | Gbere 4352. “Alava Ge Simeone 52.3 
1950- s(v) 9.4 4.0 5.0 563 6.1 7To30 esa) Oey, 8.9 
19648Vnae , | 150 34 34 50 55 55 70 63 70 
Vaan ahd 20 19 33 36 30 26 33 40 
Sige, 

Period v 37.7.) 28ia5u) i 30isTs WOCc5y (4446. 4ao 40S ages 49.9 
1965- s(v) | 5.6 7.9 4.9 Bei, 3.8 5.8 6.0 6.2 B62 
19795 ae oleae 44 39 46 50 60 48 61 61 

Viae (230 16 21 29 38 38 29 40 42 
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Madison, Wisconsin (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 


Period v ho  SYaoG! 9 SWoy WESC sea TAGS eS} 41.9 51.4 
1950- s(v) 6.3 4.9 6.2 5.1 6.9 10.3 9.3 8.9 9.2 
1979 vmax | 59 47 42 43 59 74 70 69 74 

erin || 60 Dy) 21 25 25 33 30 33 37 
Period v BGO. Sao MMS WAC  wsielais SARS VAC) 7 een Nols) 42.1 54.6 
1950- s(v) 755 Se 5.7 6.0 35. | WP 9.1 10.5 10.4 

1964 Vmax | 59 47 42 43 59 74 70 69 74 

Wel) 30 28 25 25 25 35 35 33 42 
Period v Vig “S92 SWE SWS) I USVARS) Alleys ye si7/ 45) 41.6 48.2 
1965- s(v) 4.5 “ell 6.7 4.1 5.3 6.4 8.0 7.4 6.9 

HOA vane || 47, 41 42 42 51 57 59 62 62 
Gaia || 20 27 21 My) 29 33 30 35 37 


eS 
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Sheridan, Wyoming (1958-1977) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 


1966 | 37 21 19 34 14 52 40 62 62 

1967 | 44 14 17 41 37 52 42 63 63 

1968 | 37 19 19 36 21 40 41 48 48 

1969 | 29 17 16 37 22 54 34 68 68 

1970 | 29 13 20 36 38 62 38 54 62 

1971 | 33 16 22 31 22 50 31 48 50 

1972 | 23 19 27 37 38 56 44 48 56 

1973 | 29 23 19 32 16 47 40 66 66 

1974 | 24 29 19 38 26 58 50 57 58 

1975:|"22 22 19 28 29 40 33 52 52 

1976 | 31 24 29 33 39 48 33 48 48 

1977 | 44 20 19 41 37 34 44 57 57 
Period v | 30.9 20.2 ° 20.8 ('35.2. "926.4 50,207 41e8n ome 59.5 
1958- s(v) 7.1 4.8 3.8 4.8 8.3 8.6 6.4 6.5 6.3 

1977 vmax | 44 31 29 50 39 68 53 69 69 

Vein | 22 13 16 28 14 34 31 48 48 
Period v 31.7 2022 20.6 9.3565, 24.0) (Sled 4461 60m 62.4 
1958- s(v) Ted bes) 308 5.9 had 8.6 5.5 367 365) 

1967 vmax | 44 31 29 50 37 68 53 69 69 

Very p22 14 16 29 14 40 38 56 59 
Period v. | 30.1 "20.2 20.9 34.9 28.8 48.9 138.8) "M5426 56.5 
1968- s(v) | 6.7 4.5 4.0 3.8 8.6 8.9 6.1 Tis Ts2 

1977 vmax | 44 29 29 41 39 62 50 68 68 

Vnin | 22 13 16 28 16 34 31 48 48 
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APPENDIX IV 


LARGEST YEARLY FASTEST-MILE WIND SPEEDS AT 10 METERS ABOVE GROUND CORRESPONDING 
TO DATA EXTRACTED FROM LOCAL CLIMATOLOGICAL DATA (LCD) SUMMARIES (IN MILES PER 
HOUR). 


Notes: 


1. 


2. 


The data listed in the appendix have not been corrected for "hidden" values 


(see note 1, appendix I). 


Also included in this appendix are the following sample statistics: 


v = sample mean 


s(v) 


sample standard deviation 


Vmax = Sample maximum 


Vmin = sample minimum 


Sample statistics are provided for the entire record as well as for the 


first and the second half of the record. 
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Atlanta, Georgia (1950-1956, 1964-1975) 


Wind Direction 


Max. Winds 
from all 
Directions 
1950 20 29 27 25 42 42 27 36 42 
1951 32 20 22 31 34 31 32 38 38 
1952 42 22 28 36 35 34 27 38 42 
1953 31 60 29 29 30 34 38 46 60 
1954 4l 24 27 48 31 34 37 40 48 
1955 27 24 29 43 31 43 37 35 43 
1956 25 26 23 22 37 58 43 44 58 
1964 32 39 31 47 27 38 47 42 47 
1965 36 32 28 28 28 36 38 32 38 
1966 58 33 28 34 26 33 38 44 58 
| 1967 20 33 27 27 30 26 37 39 39 
1968 20 29 31 30 32 43 32 39 43 
1969 19 38 32 77 32 33 32 37 77 
} 1970 32 30 30 37 26 28 34 37 37 
| 1971 33 38 38 33 36 70 49 38 70 
1972 34 42 31 28 30 36 49 43 49 
| 1973 34 28 31 38 30 46 47 34 47 
| 1974 33 52 38 28 34 34 53 49 53 
1975 30. 37 32 47 38 54 49 32 54 
| Period v 31.5 33.5 29.6 36.2 32.1 39.6 39.3 39.1 49.6 
1950-56 s(v) 9.3 10.1 4.0 12.5 4.2 11.0 7.9 4.6 Mel 
| 1964-75 vmax 58 60 38 77 42 70 53 49 77 
| Vmin 19 20 22 22 26 26 27 32 37 
Period v- 31.8 30.7 27.1 34.3 32.8 38.9 36.2 39.0 46.2 
1950-56 s(v) 722 12.4 2.9 9.6 4.7 8.2 6.7 4.5 8.0 
1964-65 Vmax 42 60 31 48 42 58 47 46 60 
Vmin 20 20 22, 22 27 31 27 32 38 
Period v 31.3 36.0 31.8 37.9 31.4 40.3 42.0 39.2 52.7 
1966- s(v) 11.3 7.2 3.6 15.0 3.9 13.5 8.2 5.0 12.9 
1975 Vmax 58 52 38 77 38 70 53 49 77 
Vmin 19 28 27 27 26 26 32 32 Si/ 


Peoria, Illinois (1950-1979) 


Wind Direction 


Max. Winds 
from all 
Directions 


1978 | 38 31 33 24 31 38 34 37 38 
1979 | 36 29 21 28 33 33 36 46 46 
Period v | 33.6 33.3» 28.7 432.0% 36.6 6.4365 0.45.6 149.9 50.8 
1950- s(v) 7.3 6.1 Sal 5-6 5.3 6.6 7.3 7-6 6.7 
1979 vmax | 60 49 42 4] 51 56 62 69 69 
Vogal o22 25 19 22 29 32 31 32 38 
Period v 36040 (13357) 22920" 233163) 3767 46e 7 Whe to4e0 5265 
1950- s(v) 8.3 6.9 5.2 5.8 6.3 5.7 Te2 8.3 7.0 
1964 vmax | 60 46 38 41 51 56 62 69 69 
Vinin | 28 25 19 22 29 37 39 34 44 
Period v | 30.8: 33-0 - 2863) 32:7. 3566. "40530 4407) 1437 49.1 
1965- s(v) 4.9 5.5 6.3 5.6 4.0 5.9 7.6 Then! 661 
1979 vmax | 38 49 42 41 44 52 57 60 60 
Veta fee 26 19 23 31 32 31 32 38 
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Minneapolis, Minnesota (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 28 25 32 34 31 44 43 4) 44 
1951 | 40 25 40 29 35 31 78 35 78 
1952 | 34 34 36 27 29 28 36 44 44 
1953 | 40 40 38 46 34 31 38 35 46 
1954 | 30 29 39 35 30 38 32 38 39 
IOS Sy 30 33 29 36 34 36 33 36 
1956 | 31 29 36 36 38 32 31 40 40 
1957 | 26 25 29 36 31 28 36 42 42 
1958 | 37 34 36 31 31 66 38 45 66 
1959 | 34 33 32 34 44 46 36 42 46 
1960 | 36 30 40 30 36 33 36 46 46 
1961 | 35 33 22 32 44 40 36 37 44 
| 1962 | 55 My 43 36 31 4] 52 45 55 
| 1963 | 41 35 31 35 37 49 32 38 49 
| 1964 | 40 32 27 40 37 48 57 67 67 
1965 | 34 25 29 31 34 37 42 49 49 
1966 | 44 62 32 31 38 42 41 43 62 
1967 | 69 27 43 33 35 49 34 62 69 
1968 | 46 30 29 36 38 44 36 48 48 
1969 | 46 31 20 38 34 41 59 33 59 
1970 | 38 26 20 32 40 44 49 46 49 
1971 | 35 36 29 35 35 46 44 46 46 
1972 | 29 40 32 33 30 42 43 36 43 
1973 | 35 48 30 42 33 40 24 36 48 
1974 | 54 31 26 29 33 42 33 44 54 
1975 | 38 40 42 37 37 44 35 55 55 
1976 | 41 30 27 30 40 37 37 41 4] 
1977 | 32 33 26 35 43 36 45 42 45 
1978 | 37 32 31 29 30 40 43 37 43 
1979 | 33 4} 35 35 34 41 37 42 42 
Period v Bon see Se le S228 9969) 6935638 40.5 640.6 1, 42159 49.8 
1950- s(v) 9.0 128 6.3 4.2 (Keig) 72602 10.3 7.8 10.0 
1979 Vmax | 69 62 43 46 44 66 78 67 78 
van) | 26 25 20 27 29 28 24 33 36 
Period v SSO eS Oma 4c 3945 Onn 3469 hy 306305 v4 lle 4] 9 49.5 
1950- s(v) HO 4.3 5.6 4.8 Gey, ThO.2 12.5 8.0 11.9 
NOC4 Vax | 55 40 43 46 44 66 78 67 78 
Tein |) AG 25 22 27 29 28 31 33 36 
Period v LOR EES OMe SOS le S357) BesocG Wales) (e401) 44.0 50.2 
1965- s(v) | 10.2 957 6.5 3.6 S47) 3.5 8.0 756 8.1 
1979) Vina | 69 62 43 42 43 49 59 62 69 
Vous (29 25 20 29 30 36 24 33 41 


1S 


Kansas City, Missouri (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 26 29 28 29 48 57 42 47 57 
1951 | 40 34 24 32 35 51 47 55 55 
1952 | 29 27, 24 32 34 59 4) 57 59 
1953 | 31 23 26 36 42 40 51 32 51 
1954 | 40 30 22 35 40 46 30 47 47 
1955 | 29 22 20 24 41 44 38 30 44 
1956 | 27 27 18 28 29 38 45 40 45 
1957 | 40 28 27 25 28 34 32 45 45 
1958 | 28 36 21 28 28 45 32 28 45 
1959 | 40 23 29 23 28 36 42 38 42 
1960 | 26 23 14 24 28 47 36 36 47 
1961 | 25 36 31 35 28 36 24 35 36 
1962 | 28 24 27 38 27 40 42 41 42 
1963 | 33 31 22 25 30 46 33 35 46 
1964 | 51 30 36 33 37 37 37 37 51 
1965 | 47 41 23 41 39 38 36 34 47 
1966 | 32 48 30 44 37 27 33 37 48 
1967 | 33 26 25 36 36 42 40 45 45 
1968 | 32 28 16 46 35 47 34 35 47 
1969 | 34 34 22 50 35 59 51 49 59 
1970 | 34 33 25 4] 37 38 44 41 44 
1971 | 36 38 26 33 40 38 40 46 46 
1972 | 34 37 29 23 37 50 49 46 50 
1973 | 37 35 32 36 35 46 29 76 76 
1974 | 32 35 46 44 38 44 33 41 46 
1975 | 30 22 34 35 38 45 16 41 45 
1976 | 54 27 26 37 38 40 25 41 54 
1977 | 33 38 27 36 34 39 25 38 39 
1978 | 28 30 30 38 26 36 28 50 50 
1979 | 36 28 36 34 39 38 35 37 39 
Period v | 34.2. 30.8 2635 (3420 34.9% 42.8% 36231) 4250 48.2 
1950- s(v) | 7.1 6.3 6.5 751 5.4 7.4 8.4 9.4 7.6 
1979 Vinx tl 54 48 46 50 48 59 51 76 76 
OE 253 22 14 23 26 27 16 28 36 
Period v 3259 "28020 24664) 2988) 339.57 4370 1 98ers 40m2 47.5 
1950- s(v) 7.6 Lay 525 5.0 6.7 7.6 722 8.6 6.2 
1964: Vinay || Ol 36 36 38 48 59 51 57 59 
Vat eed 22 14 23 27 34 24 28 36 
ae 
Period v 35650) 3343) 5285593863 3653) 468”, S405 43968 49.0 
1965- s(v) 6.7 6.7 70 6.5 353 7.3 9.4 10.2 9.0 
1979 vmax | 54 48 46 50 40 59 51 76 76 
Vinin. |) 28 22 16 23 26 27 16 34 39 
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St. Louis, Missouri (1959-1979) 


Wind Direction 
| Max. Winds 
| from all 
YR N NE E SE S SW W NW Directions 
—~ a ee 
1959 21 26 20 28 22 26 31 25 31 
1960 23 18 30 36 By), 28 35 37 37 
1961 Shi 22 25 31 34 30 31 24 34 
1962 19 30 21 31 31 37 37 Sil 31 
1963 36 34 24 33 33 39 50 44 50 
1964 31 40 41 67 44 42 50 50 67 
1965 | 36 23 27 3) 37 42 40 60 60 
1966 36 2h 30 36 31 4l 36 53 53 
1967 42 29 24 36 31 50 42 41 50 
1968 30 47 29 43 32 42 46 38 47 
1969 38 37 41 32 32 50 38 44 50 
| 1970 32 41 32 47 37 32 43 38 47 
1971 | 30 36 21 44 38 47 42 42 47 
1972 | 29 26 32 32 32 36 41 44 44 
1973 48 27 34 47 44 42 44 36 48 
1974 31 26 29 42 33 56 52 37 56 
1975 28 38 32 40 36 44 44 46 46 
| 1976 28 30 27 40 36 42 37 36 42 
1977 | 36 29 22 40 37 47 46 44 47 
i 1978 | 47 30 38 33 32 47 46 43 47 
I 1979 S\7/ 38 22 41 31 34 38 44 44 
Period v 32.8 31.1 28.6 28.9 34.3 40.2 40.9 40.8 46.6 
1959- s(v) USS) UoF 6.3 8.4 4.8 8.3 6.6 8.4 8.8 
1979 Vmax 48 47 41 67 44 56 52 60 67 
Vmin 19 18 20 28 De 26 27 24 31 
Period v SO0eD 29.6 Bodh 37.8 B32 B66 / 38.8 40.3 46.0 
1959- s(v) 7.5 8.7 6.0 Le SyO// 8.3 8.1 11.8 12.4 
1968 Vmax 42 47 41 67 44 50 50 60 67 
Vmin 19 18 20 28 22. 26 27 24 31 
Libr 
Period v 34.9 32.5 30.0 39.8 35.3 43.4 42.8 41.3 47.1 
1969- s(v) | 7.1 SOS) 6.6 54 3.8 7.2 4.4 367 S\57/ 
8 
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Albany, New York (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 35 29 67 28 47 33 50 50 67 
1951 | 29 25 29 31 32 22 40 50 50 
1952 | 35 36 25 25 29 20 54 43 54 
1953 | 34 30 12 31 32 27 41 68 68 
1954 | 29 25 23 40 30 16 47 41 47 
1955 | 29 23 32 21 28 21 43 43 43 
1956 | 30 32 13 26 32 17 36 41 41 
1957 | 45 19 21 40 35 32 47 38 47 
1958 | 38 30 27 29 28 11 40 34 40 
1959 | 28 20 25 28 36 31 54 47 54 
1960 | 35 37 23 25 27 32 44 34 44 
1961 | 25 25 24 20 46 20 32 39 46 
1962 | 29 36 42 29 36 33 42 46 46 
1963 | 30 28 16 33 30 41 50 39 50 
1964 | 27 16 17 38 31 34 47 39 47 
1965 | 41 28 24 36 33 34 40 44 44 
1966 | 23 24 26 18 33 37 38 49 49 
1967 | 31 31 18 27 33 37 33 50 50 
1968 | 29 31 13 26 32 21 48 42 48 
1969 | 27 14 12 33 31 40 47 33 47 
1970 | 26 28 23 36 32 29 47 33 47 
1971 11 27 24 12 33 29 29 54 63 63 
1972 | 32 24 18 23 32 22 46 47 47 
1973 | 29 27 20 27 37 28 38 39 39 
1974 | 27 24 22 33 37 29 42 52 52 
1975 | 22 21 29 22 36 30 38 50 50 
1976 | 33 24 11 24 37 22 44 53 53 
1977 | 37 19 18 23 32 23 42 47 47 
1978 | 38 20 16 28 29 36 37 43 43 
1979 | 24 31 17 22 36 49 47 42 49 
Period v | 30.8 “26.0 “22.5 28.5, 3323) 28.5 © 43.6. a44n6 49.1 
1950- s(v) 5.4 Se7 hplOs9 5.9 4.6 8.4 5.9 8.0 6.9 
1979 vmax | 45 37 67 40 47 49 54 68 68 
Vmin | 22 14 11 18 27 11 32 33 39 
Period v 319) 2724 266k 2960 3943 26h Oe Ge SaaS 49.6 
1950- s(v) 5.1 604 13.6 6.2 6.1 8.5 6.3 8.4 8.3 
1964 vmax | 45 37 67 40 47 41 54 68 68 
Vege 25 16 12 20 27 11 32 34 40 
Period v 99.9) 2407 1866 27.4) 39630) Sek ede7 aoe 48.5 
1965- s(v) 526 4.9 5.4 5.6 27 7.8 5.5 7.8 5.3 
1979 vmax | 41 31 29 36 37 49 54 63 63 
Venez 14 11 18 29 2h 33 33 39 
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| 
| 


YR N 

1947 39 

1948 31 

1949 40 

1950 37 

1951 40 

1952 35 

1953 56 

1954 4] 

1955 46 

1956 53 

1957 37 

1958 35 

1959 | 35 

1960 | 31 

1961 41 

1962 26 

1963 38 

1964 32 

1965 38 

1966 27 

1967 4] 

1968 41 

1969 58 

1970 32 

1971 33 

1972 38 

1973 33 

1974 31 

1975 38 

1976 20 

1977 | 28 

1978 29 

1979 | 36 
Period v 36.8 
1947- s(v) 8.1 

1979 Vmax 58 

Vmin | 26 
Period v 38.9 


1947- s(v) 7.7 
1962 Vmax | 56 


Period v 34.9 
1963- s(v) 8.1 
1979 Vmax 58 

Ymin | 27 


New York (LaGuardia), New York (1947-1979) 


Wind Direction 


SE S 
49 26 
31 28 
33 26 
56 27 
37 28 
37 26 
41 28 
54 28 
45 29 
25 26 
42 37 
27 26 
31 31 
29 26 
21 23 
37 29 
36 36 
47 31 
31 41 
39 37 
28 36 
47 44 
30 33 
29 42 
Ad Ad 
43 39 
29 42 
34 36 
29 31 
52 40 
32 32 
24 32 
38 58 
36.6 33.3 
Ont 25755 
56 58 
21 23 
C7 oe Dyas 
oR Soil 
56 37 
21 23 
36.0 38.5 
es (a) 
52 58 
24 31 


Ht 7 


48.5 
7.8 

66 

33 


Max. Winds 
from all 
Directions 


Cape Hatteras, North Carolina (1917-1956) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1917 | 58 43 22 35 45 39 40 51 58 
1918 | 42 31 47 28 25 70 43 40 70 
1919 | 43 35 27 32 31 34 38 39 43 
1920 | 43 38 19 37 27 43 43 40 43 
1921 | 38 35 32 39 27 43 40 42 43 
19220 a7, 37 19 27 29 38 29 49 49 
1923 | 42 32 22 31 37 31 49 49 49 
1924 | 35 32 27 40 43 55 37 55 55 
1925 | 43 38 29 43 27 29 49 46 49 
1926 | 45 37 29 49 39 37 42 43 49 
1927 | 40 38 14 37 20 37 45 57 57 
1928 | 43 37 16 38 37 43 45 39 45 
1929 | 48 35 23 43 30 41 43 45 48 
1930 | 52 33 19 46 35 30 38 51 52 
1931 | 43 29 16 35 31 31 54 51 54 
1932 47 49 29 37 31 43 62 42 62 
1933 | 38 70 19 45 26 32 43 83 83 
1934 | 37 37 19 28 37 31 32 67 67 
1935 | 42 38 27 25 30 49 42 50 50 
1936 | 73 36 20 40 38 44 49 83 83 
1937 | 66 34 20 43 38 27 45 64 66 
1938 | 38 28 12 41 43 38 52 60 60 
1939) 152 31 22 31 28 37 39 71 71 
1940 | 49 46 24 4] 35 32 28 60 60 
1941 | 41 27 16 31 37 27 38 Sil 51 
1942 | 38 30 22 4] 30 34 41 41 41 
1943 | 41 26 16 24 38 34 37 45 45 
1944 | 37 28 20 37 45 31 39 51 51 
1945 | 49 27 37 27 35 28 43 51 51 
1946 | 52 4] 25 35 41 32 41 38 52 
1947 | 39 37 24 33 35 39 48 39 48 
1948 | 39 60 32 22 44 40 35 33 60 
1949 | 37 28 24 30 33 39 37 68 68 
1950 | 34 30 22 40 35 42 37 37 42 
POS I, 732 35 28 34 35 44 44 35 44 
1952 | 32 29 20 42 26 44 30 46 46 
1953 | 45 27 27 71 61 44 37 46 71 
1954 | 35 40 37 52 33 52 37 72 72 
1955 | 40 56 45 61 63 42 43 42 63 
1956 | 47 47 21 26 40 48 39 39 48 
Period v G36. P3607 24e2)  S3iek ~ISe5 0) S89 Rola S ee OsS 555 
1917- s(v) 8.4 9.4 7.6 9.7 8.6 8.5 Ceti h2ie5 plan 
1956 Vmax | 73 70 47 71 63 70 62 83 83 
Vege (ae 26 12 22 20 27 28 33 41 
Period v 45:50) $38.0) 023108) S66.) 1323 40.0!) AS 2ee willed 5558 
1917- s(v) | 8.4 8.7 Te 667 6.4 9.9 TiS nl69 12.0 
1936) vrai n7 70 47 49 45 70 62 83 83 
Vad ioe 29 14 25 20 29 29 39 43 
Period v AD 2p a5 4 meat eaGe li, cSGcOe uit Me SOS memaO oS 555 
1937- s(v) 8.4 1020 Te LOAp 9.4 7.0 Bes Neat 10.4 
1956 Vmax | 66 60 45 71 63 52 52 72 72 
Vinge | 32 26 12 22 26 27 28 33 41 
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Cleveland, Ohio (1950-1976) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1950 | 29 26 28 26 31 53 42 38 53 
1951 | 39 24 23 26 32 38 58 36 58 
1952 | 33 30 18 27 25 50 50 31 50 
1953 | 32 21 19 29 50 44 56 40 56 
1954 | 30 22 23 37 26 52 4] 38 52 
1955 | 38 23 18 24 30 61 47 38 61 
1956 | 4l 28 20 25 38 50 53 49 53 
NO57. 33 29 My) 29 44 55 44 32 55 
1958 | 28 Di 21 29 37 48 42 38 48 
1959 | 33 21 27 30 33 57 46 49 57 
1960 | 47 29 31 32 41 33 41 34 47 
1961 | 29 32 36 27 38 44 36 48 48 
1962 | 42 26 19 27 34 41 41 41 42 
963) 7 |)32 28 18 33 63 47 44 37 63 
1964 | 29 42 26 32 37 53 48 34 53 
| 1965 | 32 38 28 47 40 44 48 42 48 
| 1966 | 36 37 36 28 40 4h 39 32 44 
| 1967 | 32 33 21 26 36 39 59 34 59 
1968 | 39 42 26 36 38 44 39 29 44 
| 1969 | 44 39 30 30 42 39 33 36 44 
| 1970 | 29 29 32 33 38 50 47 44 50 
1971 | 38 29 19 24 30 54 47 40 54 
i 1972 | 32 34 BI 38) 43 52 44 37 52 
\ 1973) | 27 32 21 36 38 Al 38 32 41 
i 1974 | 29 38 18 44 30 50 56 36 56 
1975 | 28 37 28 31 34 50 44 41 50 
1976 | 29 33 13 23 44 54 37 33 54 
Period v BOR EOO se Walaa =eS005) be3755l WGlel. ihe? pe STe7 51.6 
1950- s(v) 54,5) 6.2 6.0 5.8 ed 6.6 6.8 R68 BA7/ 
NO76 Vmax | 47 42 36 47 63 61 59 49 63 
Wek |) 27 il 13 23 25 33 33 29 41 
me, 
Period v GRO OO We2se5) e2Sins. 853) NeAbe 2) e459) 0939.4 52.3 
1950- s(v) | 5.9 3.6 525 Bea eel 7.9 6.6 6.0 Dae 
OGD Vee tC 32 36 37 50 61 58 49 61 
Sen) 28 21 18 24 25 33 36 31 42 
Period v SOMOn moe: e2aeSi um3266 13965 647.2) e445 2 36.2 50.9 
| 1963- s(v) 4.9 4.6 6.6 6.8 8.0 Bah He? 4.3 6.3 
5 | 1976 vmax | 44 42 36 47 63 54 59 44 63 
Pon |) 27 28 13 23 30 39 33 29 41 
\| 
| 
| 
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Chattanaoga, Tennessee (1941-1974) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 


Period v ITB 2630 19ST W275i G32e2 398.7. 39R2en sore 45.9 
1941- s(v) 5.0 He2 6.3 Rel 44 8235) 10.0 8.5 8.7 
1974: Vang | 40 56 41 47 42 62 71 64 zi 

Vint ed 20 10 9 23 20 23 30 35 
Period v 27.0. 28.5, 61967, 29.5 |. 33862 40514 4497 a5 49.9 
1941- s(v) 4.6 8.4 5.6 7.3 4.6 8.7), WOcsry 10-3 9.9 

1957 vase 238 56 31 47 42 62 7A 64 71 

Viney [ee 21 10 20 24 23 30 30 35 
Period v 28.6) (284 1966e 2565) BL.) 87 ea w  Sauibn 23554 41.8 
1958- s(v) 5.3 6.0 Hell 6.4 4.2 8.0 5.1 4.6 47 

1967 Vmax | 40 42 41 33 41 53 42 48 53 
Vata lt 20 14 9 23 20 23 30 37 
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Nashville, Tennessee (1950-1974) 


Wind Directon 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 


Period v DORs 2680) sl9mil 3005) 3348 3504. 3866 4310 47.1 
MOSOeMe@ Ul tis6 (606 405 9 567 nD) Se 786 MT 8.2 
1974 vmax | 48 37 31 40 44 44 58 69 69 

Vadiay ty 19 15 13 20 25 26 26 32 38 
Period v FDO 22512) w 2063) we 2609), 4 S188 wid2e2 4129. 2 4426 49.7 
MOstemaGy) | 7-6. 560 5.2 Sed. Go 5eO. 7e9. 1107 10.3 

1961 Vmax | 48 30 31 40 40 41 58 69 69 

PAu avail 15 13 20 25 26 32 32 40 
Period Vv OMS 29 45) se LO cOh, S25), | 3505) IBM 43569). B41 05 44.7 
NGCOMmCCOIOMGS2y 4650, | Soy) Sets 4417 Beh.) Gell  7a6 5.0 

1974 vmax | 39 37 23 40 44 44 46 53 53 
vain | 19 20 13 22 26 32 26 32 38 
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Richmond, Virginia (1951-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 
1951 | 29 29 29 29 29 39 29 35 39 
1952: | 27 26 24 43 29 28 23 45 45 
1953 | 23 23 23 26 25 28 27 29 29 
1954 | 23 23 23 59 26 27 25 39 59 
1955 | 29 29 23 29 25 32 20 48 48 
1956 | 22 29 16 27 26 34 25 29 34 
1957 | 23 23 23 35 43 33 26 29 43 
1958 | 23 29 34 29 23 23 23 29 34 
1959 | 23 27 25 30 35 29 29 27 35 
1960 | 27 24 26 21 29 23 28 33 33 
1961 | 38 24 30 38 32 42 31 37 42 
1962 | 50 28 19 30 40 34 32 33 50 
1963 | 32 26 19 22 27 29 4l 38 41 
1964 | 34 36 20 21 26 44 30 38 4h 
1965 | 39 32 21 30 24 36 32 38 39 
1966 | 38 24 24 29 D7 44 38 32 44 
1967 | 30 29 ily) 20 19 42 33 37 42 
1968 | 29 3 23 24 31 44 28 36 44 
1969 | 38 33 16 28 24 36 32 37 38 
1970 | 32 28 19 22 28 32 40 34 40 
1971; [32 29 19 27 19 44 34 48 48 
1972 | 29 29 27 39 28 32 31 44 44 
1973) 29 39 24 26 21 37 39 52 52 
19741627 23 32 19 14 39 26 34 39 
1975 | 24 33 22 20 19 38 38 44 44 
1976 | 29 28 22 24 23 34 38 37 38 
1977 | 33 39 19 36 19 36 32 42 42 
1978 | 27 30 19 21 24 47 32 33 47 
1979 | 31 26 22 29 33 38 37 48 48 
ae 
Period v | 300: 28.6. 2258" 228.57 82605) See aS Os MESA (OD 
1951- s(v) 6.3 4.4 4.5 8.4 6.3 6.5 B45} 6.6 6.3 
1979. Vinay (50 39 34 59 43 47 41 52 59 
Vinin | 22 23 16 19 14 23 20 27 33 
Period v | 28.8 2629 423.98 Beh 12906, S18) M7 8 a9 41.1 
1951- s(v) 158 3.6 428 . Oe 5.9 6.4 Sal 6.3 8.0 
1963)ivaas 50 36 34 59 43 44 4l 48 59 
Vanda ee 23 16 21 23 23 20 27 33 
Period v ZIT 3062) P2726 Buk 23% D ted Oi Oise nS Aci Omems OI 43.3 
1964- s(v) | 4.4 4.6 ASST 5.8 52 4.6 Koy 6.2 Le? 
1979) Vina ilie39 39 32 39 33 47 40 52 52 
Vinge (tee 23 16 19 14 32 26 32 38 
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Lander, Wyoming (1950-1979) 


Wind Direction 


Max. Winds 
from all 
YR N NE E SE S SW W NW Directions 


| Period v DORON 30 2269, 28 a1) 5966 Sle dy alice? 60.8 

| 1950- s(v) 6.5 4e1 8.6 6.3 Sal walOr2 8.4 7.5 10.0 

| 1979 vmax | 46 42 57 46 59 80 75 56 80 

| Vmin | 19 22 14 Uy 29 43 38 28 45 

Period v Si On es On 28600 306344292 61.9 5561 94209 63.7 

| 1950- s(v) 7.4 4.4 10.6 6.6 8.2 8.5 9.1 ie 8.3 

| 1964 vmax | 46 42 57 46 59 78 75 56 78 

' Meal 22 26 14 19 29 50 38 30 51 

| 

| Period v DOMES GS 2159) i) 2667 4 3969) 057 6 Sl 4O 0 3tub 39s 5y, yee DoeO 

| 1965- s(v) | Sod Del, 6.3 5.6 ToS bat 6.1 7.4 10.9 

| 1979 vmax | 39 32 34 35 57 80 61 52 80 
vean | 19 22 16 17 29 43 40 28 45 


vrU.S. GOVERNMENT PRINTING OFFICE: 1984 421 997 26 


123 


BS-114A (REV. 2-80) _ sana aden 
U.S. DEPT. OF COMM. 11. PUBLICATION OR 2. Performing Organ. Report Noj 3. Publication Date 


REPORT NO. 
BIBLIOGRAPHIC DATA NBS BSS 160 March 1984 
SHEET (See instructions) 


.» TITLE AND SUBTITLE 


Directional Extreme Wind Speed Data for the Design of Buildings 
and Other Structures 


. AUTHOR(S) 
Michael J. Changery, Eugene J. Dumitriu-Valcea, Emil Simiu 


. PERFORMING ORGANIZATION (If joint or other than NBS, see instructions) 7. Contant Giana 
NATIONAL BUREAU OF STANDARDS. 


DEPARTMENT OF COMMERCE 8. Type of Report & Period Covered 
WASHINGTON, D.C. 20234 
Final 


| 9. SPONSORING ORGANIZATION NAME AND COMPLETE ADDRESS (Street, City, State, ZIP) 


National Science Foundation 
Washington, DC 20550 


10. SUPPLEMENTARY NOTES 


Library of Congress Catalog Card Number: 84-601008 


[__] Document describes a computer program; SF-185, FIPS Software Summary, is attached. 


11. ABSTRACT (A 200-word or less factual summary of most significant information. If document includes a significant 
bibliography or literature survey, mention it here) 


The purpose of this report is to provide largest yearly fastest-mile wind speed 
data corresponding to winds blowing from each octant at 37 airport stations in 
the United States. Four sets of data are presented. The first set consists of 
largest yearly fastest-mile wind speeds at 24 stations as extracted from original 
records. The second set consists of largest yearly fastest-mile wind speeds at 
13 stations as extracted from Local Climatological Data (LCD) summaries. The 
third and fourth sets consist of the data from the first and second sets reduced 
to a height of 10 m above ground. The report also provides information on possible 
differences between extreme data extracted from original records on the one hand 
and from LCD summaries on the other hand. Procedures for estimating extreme 

wind effects that take into account the directional characteristics of the 
extreme wind climate and of the aerodynamic behavior of the structure are briefly 
reviewed, and it is noted that additional research on sampling errors in the 
estimation of extreme wind effects appears to be warranted. 


12. KEY WORDS (Six to twelve entries; alphabetical order; capitalize only proper names; and separate key words by semicolons) 


aerodynamics; climatology; directionality; reliability; structural engineering; 
wind engineering; wind speeds. 


[T3. AVAILABILITY Sey eS oe aa Pea. l14. NO, OF 


: PRINTED PAGES 
Unlimited 


[c] Fer Official Distribution, Do Not Release to NTIS Wigueel LZ 


Order From Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 
20402. 


[-_] Order From National Technical Information Service (NTIS), Springfield, VA. 22161 


USCOMM-DC 6043-P80 


MEO Tyo AL 
i i 
a j aN eM ae ie Wit eit We LAN Sota tt 
u iA ‘ 
es 
yi ( 
Ke. = 
" ni : ; f yeti oh (aie vig sain 
; { \ : een ; ieee AM Naas a eee AN 
p . P j dey Yee ie Fi F ‘ ie ‘ anu 
AY ae 
r Oat 
ia hie 
. 


ca 


iia stein 


i 


i) 


. 
yl 


aah 


#1 


i: 


NBS TECHNICAL PUBLICATIONS 


PERIODICALS 
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National Bureau of Standards reports NBS research and develop- 
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broad range of subjects, with major emphasis on measurement 
methodology and the basic technology underlying standardization. 
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closely related to the Bureau’s technical and scientific programs. 
As a special service to subscribers each issue contains complete 
citations to all recent Bureau publications in both NBS and non- 
NBS media. Issued six times a year. Annual subscription: domestic 
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NONPERIODICALS 
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Handbooks—Recommended codes of engineering and industrial 
practice (including safety codes) developed in cooperation with in- 
terested industries, professional organizations, and regulatory 
bodies. 


Special Publications—Include proceedings of conferences spon- 
sored by NBS, NBS annual reports, and other special publications 
appropriate to this grouping such as wall charts, pocket cards, and 
bibliographies. 

Applied Mathematics Series—Mathematical tables, manuals, and 
studies of special interest to physicists, engineers, chemists, 
biologists, mathematicians, computer programmers, and others 
engaged in scientific and technical work. 


National Standard Reference Data Series—Provides quantitative 
data on the physical and chemical properties of materials, com- 
piled from the world’s literature and critically evaluated. 
Developed under a worldwide program coordinated by NBS under 
the authority of the National Standard Data Act (Public Law 
90-396). 


NOTE: The principal publication outlet for the foregoing data is 
the Journal of Physical and Chemical Reference Data (JPCRD) 
published quarterly for NBS by the American Chemical Society 
(ACS) and the American Institute of Physics (AIP). Subscriptions, 
reprints, and supplements available from ACS, 1155 Sixteenth St., 
NW, Washington, DC 20056. 


Building Science Series—Disseminates technical ir formation 
developed at the Bureau on building materials, components, 
systems, and whole structures. The series presents research results, 
test methods, and performance criteria related to the structural and 
environmental functions and the durability and safety charac- 
teristics of building elements and systems. 


Technical Notes—Studies or reports which are complete in them- 
selves but restrictive in their treatment of a subject. Analogous to 
monographs but not so comprehensive in scope or definitive in 
treatment of the subject area. Often serve as a vehicle for final 
reports of work performed at NBS under the sponsorship of other 
government agencies. 


Voluntary Product Standards—Developed under procedures 
published by the Department of Commerce in Part 10, Title 15, of 
the Code of Federal Regulations. The standards establish 
nationally recognized requirements for products, and provide all 
concerned interests with a basis for common understanding of the 
characteristics of the products. NBS administers this program as a 
supplement to the activities of the private sector standardizing 
organizations. 


Consumer Information Series—Practical information, based on 
NBS research and experience, covering areas of interest to the con- 
sumer. Easily understandable language and illustrations provide 
useful background knowledge for shopping in today’s tech- 
nological marketplace. 

Order the above NBS publications from: Superintendent of Docu- 
ments, Government Printing Office, Washington, DC 20402. 


Order the following NBS publications—FIPS and NBSIR's—from 
the National Technical Information Service, Springfield, VA 22161. 


Federal Information Processing Standards Publications (FIPS 
PUB)—Publications in this series collectively constitute the 
Federal Information Processing Standards Register. The Register 
serves as the official source of information in the Federal Govern- 
ment regarding standards issued by NBS pursuant to the Federal 
Property and Administrative Services Act of 1949 as amended, 
Public Law 89-306 (79 Stat. 1127), and as implemented by Ex- 
ecutive Order 11717 (38 FR 12315, dated May 11, 1973) and Part 6 
of Title 15 CFR (Code of Federal Regulations). 


NBS Interagency Reports (NBSIR)—A special series of interim or 
final reports on work performed by NBS for outside sponsors 
(both government and non-government). In general, initial dis- 
tribution is handled by the sponsor: pubtic distribution is by the 
National Technical Information Service , Springfield, VA 22161, 
in paper copy or microfiche form. 
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